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Have a great Satisfaction to find the 1 1 85 


New Improved Globes, 1 publiſhed i in Janu- 
ary 1782 very much approved of, but am 
informed by many Purchaſers, that on Account 
N the Improvements, a Treatiſe on their Usz 
became eflentially neceſſary, in conſequence of 
Which, I have compiled the following Sheets, 
taken principally from the late Mr. B. Max- 
TIN, his being the laſt and moſt approved Book 
of the Kind, but was wrote of courſe to de- 
| ſcribe the GLoBEs then i in Uſe, the Alterations 
and Abridgments, made on Account of the 
new Improvements, are no more than what i is : 
abſolutely neceſſary ; in doing which, 1 have 


been careful not to omit any Thing that I 8 5 
” thought uſeful for PRACTICAL ASTRONOMY 


and GEOGRAPHY by the Usz of the Goes, 


what 55 


h 1 
i what little J have taken from other Authors 
and added of my own, chiefly conſiſts of a 
| DxscR1PTION of the ORRERY, PLANETA- 
RIUM, &c. and a ſhort Account of the Sol AR 
| SYSTEM, illuſtrated by Copper PLATES. 
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e ef the GLoBEs,, Of the F. RAMES, E EXTERIOR CIR RCLES 
and ther APPARATUS, I 


LEE Us : Dafa; 1. | 
N artificial Gros. is a round ſolid Body, having every 


Part of its Surtace equally diſtant from a Point within 


it, alle its Centre, This, indeed, is rather a gedmetrical, 


than a geographical. Definition of a Globe; becavſe our ar- 


| Diviiertons and ances Wipe alin to Te rangfed to oY | 


tificial Globes are rather ſolid Surfaces than ſolid "pberes, as ; 


om are for the greateſt Part hollow withinſide, 


ef. WH; oo SPHERE'iS the ſame with a Globe, i in a geo- 5 


metrical Senſe of the Word, whether ſuperficial or ſolid. 


Of artificial Globes there are two Sorts, one called the 


C e/tial Globe, and the other Terręſtrial. ; 
"Def. III. The CEIEsTIAL GLobE is that which has on 


its Surface a proper Repreſentation of all the viſible Stars in 


the Heavens, ang the Images or Figures of the yarious Con- 
STELLATIONs into which thoſe Stars are artanged, and which 
are called ASTERISMS. 


| Def. IV. The TERRESTRIAL Gib is an artificial 


8 of all the Parts of LAND and WATER which 


conſtitute the Surface of the real Globe of the Earth in their, 


proper Quantity, F orm, Sit on, and all other Circum- 
ſtances. 


To tender theſe Globes uſeful, "they. are "diſpoſed in 
Frames, and are moveable round an Axis, ſo as to repreſent .. 


the diurnal Motion of the Earth and Heavens. They a:e 
| alſo moveable in another Reſpect, ſo as to have any Part 
raiſed or depreſſed in a vertical Manner. 
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oo Drrixrrioxs and PRINCIPLES. 


Def. V. The Axis of a Globe, i is that Right Line which 
paſſes through the Center, and about which it revolves, _ 

Def. VI. The Por Es of a Globe are the two extreme 
Parts of the Axis in the Surface of the Globe. 

Def. VII. A GREAT CIRCLE of a Globe, or Sphere, is 


that which divides it into two equal Parts. 


Def. VIII. A ſmall CiRcLE is that which divides the 


Surface of a Globe, or Sphere, into two unequal Parts. 


Def. IX. ParaLLEs, or ſecondary Cireles, are ſuch ſmall 


Circles on the Surface of the Globe, or Sphere, as are every 
where equally diſtant from their correſponding great Circle. 


Def X. A DEGREE is the 360th Part of a Circle, fo 


that every Circle, great or ſmall, is underſtood to be divided 


into 460 of thoſe equal Parts, or Degrees ; and each one of 
thoſe Degrees is ſuppoſed to be ſubdivided into 60 equal 
Parts called Minutes, and each Minute is again divided . 


into 60 equal Parts. called Seconds, and ſo on to Thirds, 
Feurihs, &c. 


Def. XI. The PolE of any Circle in the Surkice of a 


Globe, or Sphere, is a Point every way equally diſtant from 


it; conſequently, the Pole of a GREAT Circle. 18 ies where 


- Af the Dittance of ninety Degrees. 


In order that the Globes may anſwer, i in the beſt Manner, 
every Purpoſe they are deſigned for, tis neceſſary they ſhould 


move within various Circles circumſcribed without them, 


which may be called exterior, or moveable Circles; and alſo 
to have other Circles drawn on their Surfaces, as the Rules 
of Art require, which therefore may be conſidered, or diſtin- 
guiſhed as fixcd Circles. Theſe Circles of the Globe, or 


i phere, are to be conceived as correſponding to the ſame 
5 Circles ſuppoſed to be ſituated in fimilar Parts of the concave 


Surface of the Heavens, or upon and about the convex Sure 


face of the Earth, which therefore are called the : imaginary 
Circles of the Sphere : by Means of theſe Circles the various 
Parts of the Heavens and the Earth, together with their 
different Phænomena, may, by Means of the artificial 


Globe, be rendered very eaſy to be conceived and underſtood. 
The exterior, or moveable Circles, are thoſe which follows : 
Def, XII. The wooden Hor1z0N is the upper Part of the 


Frannie, and is that broad Circle, whoſe upper Side repre- 


ſents the Horizon of the Place, and conſiſts of ſeveral] uſeful 
Ciicles; once of which contains the twelve Signs of the 


Zodlaet, diſtinguiſhed by t their Names and Characters; and 
each 


— 


For the Us® of the GLoBEs. 3 


each Sign is divided into 8 Degrees: next to this is a 


Circle, with the Gregorian Calendar diſpoſed into Months 
and Days. Another Circle has all the Points of the Coup Ass, 
or the W1NDs, as they are denominated by Seamen, Betides 
the Circles of AMPLITUDE, and AZIMUTHS, &. 

De XIII Cardinal Porxirs are the four principal Points of 
the Horizon, which are called South, Eaſt, North, and 1//t. 
From hence, that Pole of the Globe which is turned towards 


the North Point of the Horizon is called, the Muth Pole; 


and, of Courſe, that which is oppoſite to it, the South Pole. ; 
De, XIV. The Zrxirz is the uppermolt P le of the 


Horizon, or it is the moit elevated Point on the Surface of 


the Globe, in which the Eye of the Spectator is ſuppoied to 
| be placed: or in the Heavens, it is the point vertically over 


ones Head; this artificial Horizon correſponds with hat 


great Circle which bounds our Sight in the Heavens, and in 


which all the heavenly Bodies are ſaid to -iſe and ſet when 


1 above, or deſcend below it. 


ef. XV. The NaplR is the lower Pole of the Horizon, = 
and therefore is a Point in the Surface of the Globe diainc= 


trically oppoſite to the Zenith. 


Da. XVI. The Aurrrrobs is the Diſtance in De- 


grees, reckoned from the Eaſt or Weſt Point of the Horizon, 
towards the South or North, and is diſtinguiſhed into the 


Ortive and Occafive, or the Amplitude at the ri/ing and ſet- 


ting of any heavenly Body. ER 
De XVII. ALmicanTaers are fmall Circles, parallel 
to the Horizon, and are called Parallels of Altitude, 


De,. XVII. The general or brazen MERIDIAN, is that 


large Braſs Circle in which the Globe is ſuſpended by the 
Ends of the Axis produced, and is voluble about it: It has 
its Name from repreſenting that Circle in the Heavens, or 


on the Surface of the Earth, where the Sun is at the Mo- 
ment of Noon, or twelve o' Clock, (becauſe Noon, in 


Latin, is called Meridies, or Mid-day.) | his Circle is di- 
vided, on that Side facing the Eaſt Point of the Horizon, 


into four Quarters, containing ninety Degrees each, Which 
Diviſion begins on the middle Point between the Poles on 


the ſouthern Half of the Meridian, and is numbered each 
Way towards either Pole; but in the other Half the Me- 


ridian, the Degrees are numbered from the Poles towards the 


middle Point, This Meridian is ſupported, and moveable 


on a Braſs Baſe, fixed on the Pedeſtal, the F rame, is alſo in 
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4 DerimiTIONS and PRINCIPLES: 


two Notches cut in the South and North Parts of the Ho- 
rizon, by which Means the Poles of the Globe are elevated 


or depreſſed, alternately, to any Altitude, or Number of 


Degrees above the Horizon required, and there faſtened at 
Pleaſure, by means of a Milled Head Screw through the Braſs 


; * into a Grove on the back of the Braſs Meridian. 


Def. XIX. The Quadrant of ALTITUDE is a thin Slip 
of Braſs, whoſe Edge is divided into ninety Degrees; and 


it is contrived to be moveable on the Braſs Meridian, and 


to be fixed to any Part by a Nut and Screw: Of .Courſe, 
when it is fixed to the Zenith, or Pole, of the Horizon, it 
will ſerve to meaſure the Altitude of any Phenomenon above 
the Horizon; becauſe the Diviſions begin at the Horizon, 
and are reckoned upwards on the Quadrant. e ö 

Def. XX. A Vertical CincLE Is a great Circle of a 
Sphere, which paſſeth through the Poles of the Horizon, or 
turns upon the Zenith and Nadir Points; and that which 


paſſes through the Eaſt and: Weſt Points of the Horizon is 
Called, the prin? Vertical. or the Principal of them all. 
Hence it is eaſy to underſtand that the Quadrant of Altitude, 


fixed on the Zenith Point of the Meridian, will indifferently, 5 


and generally repreſent any of thoſe vertical Circles in its 
Motion about the ſaid Point, or Pole of the Horizon. 


Def. XXI. The Az1MUTH is the Quantity of the hooks 


| contained between a verticle Circle and the Meridian recko- 
ned or meaſured in Degrees of a Circle on the Horizon, 


from the North or South Points to the Eaſt or Weſt. The 
Quadrant of Altitude therefore, being laid over any parti- 


cular Place on the Surface of either 5 MEN ſhew its £2 


Azimuth on'the Horizon, | 
D-f. XXII. The HouR-CIRCLE in common 95900 


Globes, is a ſmall Circle fixed on the Braſs: Meridian, | 
with the Pole of the Globe in its Center ; It is «ivided 


into twice twelve Hours: The twelfth Hour at Noo, 


is upon the upper Part of it, at the Meridian; and the 
XII at NicnT is on the Meridian, at the lower Part 
towards the Horizon. The Axis of the Globe, projec- 
ting aboye the Braſs: Meridian, carries round the Index or 


HanD, which ſhews the Hour and 1s eaſily moveable, on 


the ſaid Axis, to. any Hour propoſed, when the Globe is oi | 
at Reſt. 


Def. XXIII. The MARINERS G5 is a Box con- 


daining a | magnetical Needle, freely moving on a fine Point, 


=— 


* 


. 8 
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For the Us of the Gros. 6 
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in the Center of a Circle divided into four times ninety De- 


| grees, reckoning from the North and South towards Eaſt and 


Weſt; and alſo into the thirty-two oints of the Compals, 


; properly marked: As this Necdie has the Property of making 


a certain conſtant Angle with the Meridian in every Place, 
which Angle is called the Variation, therefore this Compals, 


being added to the Frame, will ſhew the Poſition of the 
Meridian when the Variation of the Needle is known. 


Thus, at London, the Variation is at this time about 21 
Degrees Weſtward ; therefore, by moving the Frame of the 


| Globe one Way, or the orher, 'till the Needle ſettles itſelf 
over the twenty-firſt Degree, reckoned Weſtward from the 
North Point, or Flower-de- Luce, we ſhall have the Braſs 


Meridian coinciding with the true Meridian of London. 


—— 
83 ** 
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CHAP. 1. 


'% - 
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OQ& the CizcLEs delineated on the 8 u 


and their various Uſes © 


On the Surfaces of the Globe are detineajed the fallowing : 


„ Un. 
Diofaitin XXIV. 


8 HE EqQUINQCTIAL on the Celeſtial or the EQUATOR 55 

Ion the Terreſtrial Globe, is that great Circle whoſe 

Plane divides the Globe into two equal Parts, viz. the Nor- 
thern and Southern Hemiſpheres, whoſe Poles are the Poles 
of the G obe itſelf, It is divided into 360 Degrees, reck- 


oned Eaſt ward quite round to the Point where they begin. 


Def. XXV. Richr Asckxsion, in Motion is that 
Degree, or Point of the Equinoctial Line, (reckoned from 


the firſt Paint of P) which is upon the Meridian, with any 


Phænomenon in the Heavens upon the celeſtial Globe; and 


is ſo called, becauſe it riſes with the Luminaty in a Right 
FTT —v by gy "= 
Da. XXVI. RicyT Asctns1on in Time, is the right 
Aſcenſion in Motion converted into Time by allowing 152 
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6 _Dxrinitzons and PRINCIPLES 


to an Hour; for as the Globe revolves on its Axis in XXIV. 
Hours, there muſt, in each Hour, paſs under the Meridian 


15? of the Equinoctial Line; and, conſequentiy, every. 


Degree will Anſwer to four Minutes of Fime; and 15 ofa 
Degree to one Minute of Time; 15“ of a Minute of a De- 
gree to one Second of a Minute in Time, and ſo on: ſo that 
the Time in which any Motion in the Equinoctial, or Equa- 
tor, is performed, will be eaſily known by a Table hereafter 
en bel a eo oo i ̃ͤ On yy 
Def XXVII. OBLique ASCENSION is that Point of 


the Equinoctial which riſes with a Star, or other Phæno- 


menon, in an oblique Sphere. CS 
De. XXVIII. Loxcitvpe, on the Terreftrial Globe, is 
that Degree of the Equator which comes to the Meridian 
with any given Place; or it is the Diſtance Eaſt or Weſt of 
the Meridian of London on the New Globes; ſo, that l on- 
gitude on the Terreſtrial Globe is the ſame as right Aſcenſion. 
in the Celeſtial, and is in the ſame Manner to be converted 
Into Ine. x ory wok en ded ph wg hey 2 
Def. XXIX. The DEcIINATION is the Number of 
Degrees, reckoned in the Meridian, at which any Star is 
placed from the EquinoCtial Line towards the North or 
JJ... i EE er 
De. XXX. The Lat1tuDE of a Place, on the Ter- 
reſtrial Globe, is, in like Manner, the Diſtance of a Place 
from the Equator, meaſured in Degrees of the Meridian, to- 
wards the North or South Pole. 3 5 
Def. XXXI. PARALLELS of Declination and Latitude, 
are thoſe leſſer Circles which are drawn on the Surface of 
the Globes, parallel to the Equinoctial, or Equator : they 
are uſually drawn through every tenth Degree of Latitude, 
or Declination. VV l 


Def. XXXII. The Ecipric is a great Circle, divided 


Into twelve equa] Parts called ©1GNs, and each Sign con- 


tain thicty Degrees, Theic tai © their Names from thoſe 
Canſteltations in the Heavens, through or near which they 

Faſſed at the Tin thoſe Names were given to them. This 

Circle makes an Angle with the Eq inoctial of about 232 


2287 which is called, the Obiguity of the Ecliptic. IT Is 


Circle repreſents the ann al Path of the Sun through the 
Heavens among the fixed Stars; and becauſe the Eclipjes 
mut neceſſarily happen in this Line, where the Sun always 


For the Uss of the GLones: 7 


is, it is therefore, called the Ecliptic. The Names, Cha- 
N and Order of the Signs of the Ecliptic are as follow: h 
| Y Aries, or the Ram. 
2 a 8 Taurus. the Bull. 
3. U Gemini; the T wins, 

4. B Cancer, the Crab. 
| 5: N Leo, the Lion. 

6, m Virgo, the Virgin. 

7. & Libra, the Balance. 

8. m Scorpio, the Scorpion. 
9. 1 Sagittarius, the Archer. 

10. V Capricornus, the Goat. 
11. „ Aquarius, the Water-Bearer. 
12. X Piſces, the Fiſhes, 
The firſt 5x are called the northern Signs, as they lie on the 
Northern Hemiſphere ; and the latter are the Southern Signs. 
| By this diviſion of the ecliptic Line, we can more readily N 
point out the Sun's Place in the Heavens, for any given 
Time, by x fving, it is in ſuch a Degree of ſuch a Sign, 155 
Def. XXXIII The ech PornTs are thoſe 
in which the Ecliptic and Equinoctical interſect each other; 
of which that is called, the Vernal Equinox when the Sun i is 


5 in the Equinoctial Eine in the Spring: and the other is 


the Vear, croſſes the 


Called the Autumnal Equinox, as the Sun, at that Seaſon of 
EquinoQial Line again. The begin- 
ning of the Ecliptic, as well as of the Equinoctial Line, is 
at the Vernal Equinox; and, accordingly, the right As- 
cenſion is reckoned from the firſt Point of Aries. 

Def. XXXIV. The LoxnGiTUDE of a Star, or Planet, 

is its Diſtance from the firſt Point of Aries in the Ecliptic, 

| reckoned in Signs, Degrees, Minutes, &c. 

D. XXXV. The LaTtriTuDEe of a Star, or Planet, 
is its neareſt Diſtance from the Ecliptic, towards the Poles 
of the Ecliptic, on either Side, North or South: As the 
Ecliptic makes an Angle of 23? 28/. with the Equinoctial, 
ſo the Poles of the Ecliptic Will of <ourſe be at the lame 

Diſtance from the Poles of the World. 385 

Die,. XXXVI. Cixcrxs of Lavirups are thoſe great : 

8 which paſs through the Poles of the Ecliptic, and 


conſequently interſect the Ecliptic at right Angles. Theſe - 


are peculiar to the Celeſtial Globe, and are uſually drawn 
through every 305, dividing the whole Surface of the Globe 
| into 
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into twelve equal Parts: By ſome Authors, theſe are ale 


called Circles of Longitude, becauſe, being. drawn throu h 
any Star, they reduce it to, and hew its Longitude in the 
Ecliptic. 


Def. XXXVII. The Zodiac is a broad Space on the | 


Surface of the Celeſtial Globe, extending to about 8? on 


each Side of the Ecliptic, in which are contained, the twelve 


Afteriſms, or Conſtellations which give Names to the Signs; . 
and becauſe moſt of theſe have the Likeneſs of ſome living 
Creature, this Space received the Name of Zodiac, which 


ſignifies a Zone of Animals. In this broad Circle ate inclu- 


: ded, the Orbits of the Moon and all the Planets; and. as It 

is of the greateſt Uſe in practical Aſtronomy, it is put on tl. 

Ne Globes, and divided into each ſingle Degree of Latitude 
on either Side the Ecliptic. 


Def. XXXVIII. The TRopics are theſe Parallels of De- 
clination, on the Celeſtial Glove, (of Latitude in the Terreſ- 
trial) which touch, the! Ecliptic on either Side; and, be- 


| cauſe one in the Northern Hemiſphere touches the E cliptic 7 
in the Beginning of Cancer it is called the Tropic of Cancer - 
for the ſame Reaſon, that which touches the Ecliptic in the 

Southern Hemiſphere is called the Tropic of Capricorn, The 
Word Tropic denotes a Return, becauſe, in thoſe Points, : 
the Sun returns again to the EquinoCtial, Line. 


Def. XXXIX. The Pol AR CIRCLES are thoſe Patallelse of . 


Dae ate (or Latitude in, the Terreſtrial Globe ) which 
2 the Poles of the World at the Diſtance of 


231 Degrees; or they are the Parallels of 664 Degrees. 


That on the. Celeſtial Globe, about the North: Pole, paſſes | 


through the Conſtellation called Arctis, or the Bear; rom 


' whence it is uſually called the Arctic Circle: and that hie 
is oppoſite to it, about the South Pole, is called the Au- 


tarcie Circle. Both theſe and the Tropics are delineated | 
on the Globes by dotted Lines, to diſtinguiſh them from 


other Parallels: 


Def. XL. The Mexipians are thoſe great Cireles, on the 


Terreſtrial Globe, which paſs through, or interſect each 
other in the Poles of the World, and, of Courſe, are at right 
Angles to the Equator, where they determine the ,ongitude 
of Places through which they are drawn: one of theſe Me- 
ridians is called the FIRST MtRiDIAN, from which the 
Reckoning in the Equator begins, The Poſition of this 
- Meridian 1s hae & But, on the New Globes, the firſt 


Meridian 


7 


[ 
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Meridian paſſes through the City of Lox Do, as being the 
Capital of our own Country, theſe Meridians are drawn 
through every fifteenth Degree. ee 
De,. XLI. Houx CigcLps are thoſe Meridians which 
paſs through every fifteenth Degree of the Equinoctial, on 
the Celeſtial Globe, dividing the Surface of the Globe jnta 
24 equal Parts, each of which, therefore, paſſeth under the 
Brazen Meridian in the Space of one Hour, as we have, 
hinted before, and ſeen by Inſpection by the new Hour Circle, 
which will be fully deſcribed hereafter. . 
De. XLII. The Sols rIczs are thoſe Points af the 
_ Ecliptic which have the greateſt Declination, and Conſe- 
quentiy the Beginning of Cancer and Capricorn: I hey are 
ſo called from the Sun appearing, as it were, Hatianary in 
thoſe Points, with reſpect to its Motion Northward and 
pouthward ; for its Declination alters but very little, of is 
ſcarcely ſenſible for many Days on ane Side or the qther af. 
| theſe Points, which are therefore cal ed the S»y/titial Points 


of the Ecliptic, 


Def. XLIII. The Corvures are two Meridians which 12 
paſs through the Eguinoctial and Solſtitial Points, and eqn» 
ſequently craſs each other at right Angles in the Poles of 
the World: Hege one of them is called the Eguinactia! 
Colure, and the other the Solſitia! Colura. Thele Circles 
divide the Surface of the Globe into four equal Parts, dengy 
ting the four SgASONs of the Year, © 
Def. XLIV. The RECEssTON of the Equinoxes is that 
flow Motion whigh the Equingctial Points are, by Jong Ob: 
ſervation, found ta have from Eaſt ta Weſt, contrary to the 
Order of the Signs, at the Rate of one Den ree in 72 Years, 

and by this retrograde Motion of the EguinoQial Points 
and conſequently, of the Ecliptic, the Signs have departed 
from the Caonſtellations in which they originally were, 
which has cauſed all thoſe Conſtellations to have an 
apparent Motion forward: and thus we find the Conſtel- 
lation of Aries is now (not in the Sign of that Name, but is) 
advanced forward into the. ſecond Sigp, taking the Place 
which Taurus formerly had. Taurus being now in Gemini, 
and ſo on; which is the Reaſon why yau fee the Conftellae 
tions drawn as they are on the Celeſtial Globe, The phy+ 
ſical Cauſe of all Which is, our Earth, not being of a truly 
ſpherical Figure, byt a little flatted at the Poles, muſt have 
à conical Motion of its Axis, which carries the Poles 8 4 


? 
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| Equator and the Poles: 
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World round the Poles of the Ecliptic in the long Period 
of nearly 26000 Years, n b been called che "Your 
1 Year .* 5 

Def. XLV. An Armillary $omnns. is an allroncafical 
Inſtrument, conſiſting of an artificial Diſpoſitien of all the 
great and ſmall Circles of Note, before-deſcribed, via. the 
Horizon, the Braſs Meridian, the Equind#tial, the Ecliptic 


with the Zodiac, the Eguinoctial, and Sol/titial Colures, the 

| Fropics and Polar Circles, the Axis of the World, with the 
ſmall Hour Circle and Index; all which compages of 'Cireles 
revolve like the Globe, on the Axis of the World, and 
| ee greatly facilitate the Idea we ought to have of thoſe 


4 Circles in the Heavens, and their ſeveral Uſes; 


by Means of the Quadrant of Altitude, any ſpherical 
Maag may be formed, and its Solution given by In- 


ſpection; which renders this Inſtrument of great Utility in 
Aſtronomy, and the Uſe of the Globes; a Print of which we 


have therefore thought neceſſary ts prefix to theſe Definitions, 
With reſpe& to the Poſition of the Sphere or Globe, there 5 


1 are the following Diſtinctions: 


Def. XLVI. A Parallel SrhenE is that Poſition of it 
where: the Equator coincides with the Horizon, and conſe- 


_— the Poles of the World are the Zenith and Nadir 


ints. The Parallels of Latitude here are all parallel to 
the Horizon; but there can be no ſuch Diſpoſition of the 
Sphere, but to an Inhabitant r b under the Poles. 
See Fig. 4. Plate 2d. 


- Def. XLVII. A right, or direft SPHERE is that Poſition 


where the Equator and all its Parallels make right Angles 
with the Horizon. The Inhabitanty of this lar are 122 
thoſe who live under the Equinoctial Line. See Fi 


Def. XLVIII. An Oblique SPHERE is when thi Tau- 


edvQial makes an oblique Angle with the Horizon: and there- 
fore is any other r than the two former, and which 


every Inhabitant muſt have who Ree" not live ONE! we 3 


Def. XIX. 8 "Nw Diurnal auen is 5 that Part of a Pa- 5 
4 


2 


* 80 led from 3 the Diſciple of "th popu l is mid to 
; wt firſt obſerved this apa an Motion of the Stars; he died in the 


| E Year of the 108th Olympiad on his Birth- d, in the diſt Year of | 


Age. 


* Thoſe Arches are ſhewn by Inſpection at one View, by Means of 
the New Solar Horizon. 
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rallel of Declination which ſtands a the Horizon; the 
other Part, which is below it, is called the Nocturnal Arch. 3 
Def. L. Aſcen/ional DIFFERENCE is the Difference in the 


Aſcenſion of an Object above the Horizon, in a right and an 
oblique Sphere ; but in a right Sphere, every Celeſtial Phæ. 
nomenon muſt riſe and ſet at the Diſtance of fix Hours, from 


the Time of its being on the Meridian; therefore the aſcen- 


ſional Difference, turned into Time, ſhews how long the 


5 Sphere. " 


„ 


Geographical end Aſtronomical Dzxinittons and Px I- 
cxxs relative to the Uss of the GLOBE s, continued. 


"2 [ HE Surface of the Terreſtrial or Terraqueous Glide, | 
conſiſts of Land and WATER, very nearly i in Propor+ 


tion as one io three; 
The Land is divided as "7 JW : 


I. A Cox rixRNT is the largeſt Diviſion, . or extent « 5 
Land, comprehending diverſe Countries and Kingdoms not 


_ ſeparated s/ Water. 


II. An IsL AN is any ſmall Trac of Land ſurrounded 


| by Water. 


III. A PENINSULA, is a Part at Land encompalſed with 


Water all round, except on one Part, which is called 


IV. An IsTMUs, being that narrow Neck of Land which ; 


: joins it to the Continent, 


V, A PROMONTORY | is 2 mountainous. Part of Land; | 


ſanding far out in the Sea, whoſe Fore- part is called 
VI. A Car, or Head-Land, _ 


The aqueous Part of the Surface of the Earth has 100 fol- 


lowing Diſtinctions, or Diviſions - 


I, The Oc Ax is the largeſt Collection of Waters which 


: lie between, and enyirons the Continents, 


II. The Sza is a ſmaller Part of the aqueous Surface of 


5 the . W. between the Iſlands, Promontories, &c. 


ULPH is a Part of the Sea every where environed 


with: 5 BE except on one ſmall Part, called 


IV. A STREIGHT tht STRAIT, Which is that narrow 


Paſſage joining it to the adjacent Sea, | 


Star riſes or ſets before, or after the Hour of e in an oblique 


ea 8 v. A 
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V. A LaKkx is any large Quantity of ſtagnant Water, 
entirely ſurrounded by Land. va: 4350 OT Fra 


Theſe ſeveral Denominations of Land anc W ater need 


no farther Account or Deſcription, as a bare Inſpection of 
the Globe will preſent them ſufficiently to the Vie rx. 


»The moſt famous Diviſion of the Surface of the Earth, 
with regard to Heat and Cold, is into the five ZoxEs, of 
which; one is called the Torrid Zone, two are called Tempe- 


rute Zones, and the other two Frigid Zones. See F 's n 
I. The Torrid Zoxx is fo called, from the Inhabitants 
being, as it were, rorriſed or ſcortched with the Sun's Heat; 


for this Part of the Earth is all that which lies between the 


two Yo 2 of Cancer and Capricorn, and over which the 


ine is obliquely poſited : from whence you will 
eaſily obſerve, that the Inhabitants of this Zone will have 


the Sun vertical two Days in the Year, in paſſing from Tro- 


pic to Tropie, in each Half of the Ecliptic. 


II The Temperate Zones are all thoſe Parts of the ter- 
| Faqueous Globe which lie between the Troeics and Polar 


CircLEs; and conſequently there is one of theſe in the 
Northern, and one in the Southern Hemiſphere, as you may 


5 lee very plainly on the Surface of the Globe. As we our- 
ſelves are Inhabitants of the North Temperate Zone, we 


find the Seaſons of the Year in a temperate Degree: Out 
Summer Suns are at a Diſtance from our Zenith, and we do 


Not therefore experience the greateſt Force of his Beams. 


Again, we are never without his enlivening Influence the 


Space of one natural Day; ſo that, upon the whole, we muſt 
reckon our ſituation the beſt that the Surface of the Earth 


mo Temperate Part of the Temperate Zone, 


1 * 


I. The two Frigid Zoxks are ſo called becauſe of the 
excefſrue Cola in thoſe Parts: Theſe are improperly called 
ones, being rather Areas comprehended between the Ardtic 


and Antar Ric Circles; but, as with a little Conſideration it 


kan afford; the paradiſical Situation of England being the 


will appear, that ſince one Half of the Year the Sun is above 
the Horizon, t6 the greateſt Part of theſe Zones for many 
Days and Months together, without ſetting, they muſt have 
a very conſiderable Intetval of warm, or rather bot Seaſon; and, 
ſince the Pole itſelf is enlightened conftantly for fix Months 


together, it muſt be conſidered as the Hotte at one Time, 


as well as the coldeſt Part at another, of the whole Earth, 


* There is another Diviſion of the Earth's Surface into what 


. 
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they call CLiMATEs; but this was more in Uſe among an- 
cient Geographers, than the Modern: They called all that 
Part of the Earth, a Climate, which allowed an Increaſe of 
Half an Hour to a natural Day of 24; or the fir/? Climate, 
extending from the Equator to that Parallel where the Day 
was 124 Hours long ; from thence to the Parailel where the 
Day was 1 3 Hours, was called the ſecond Climate, and ſo on, 
through a Succeflion of 24 Climates, till they came to the 
Polar Circles, where, the Sun not ſetting, the Day is 24 
Hours long. Here they reckoned their Climates by monthly 
Illuminations, and ſo had /i Climates within each Frigid 
| Zone, But, to give a clearer Idea of this Matter, we ſhall 
give the following Table of Climates, % 


4 TABLE of the CLIMATEsG. 
—— | | = 
CLIMATES beſtoeen the Equator and the 


Ct: Long Latitude. | Freadth| | Cli- TLongeſt | Latitude. \Breac 
mates. | Day. L. M. D. . mater. Day. DD. M. 


1 1s 2 8 2 13 | 18 4 59 58 
2 13 6 25/8 oof | 14 | 19 fer 18 
313423 591.7. 33475 19 3 162 25 
| 4 | 14 32% 2516 30.1 20 63 22 
5 | 14 4 136 28] 6 8[| 17 20 J [6g " => 
16 | 15 far 22 4 54} 18 | 27 64 400 0 
2 as 294 J 24 ſ%6s 2100 
| s [16 gg 3 3220 |22 65 47]. 
19 | 16 2 5 | 2 5121 | 22 416% 6 
110 | 197 [548 27/2 29 22 | 23 66 20 0 
1 171 66 3712 1023 [23 I [66 280 
12 18. 18 201 x Sal 1 24 | 24 166 31 


ICLIMATES between the Polar Circles and the 


Length of Day, , Latitude, Length of Days. MS... ans 
Mantbe. © 1 D: M, | Months: ff D-- 
1 * | 67 271 4 | 78 | 


There are ſome other Diſtinctions in Geography, con- 
cerning the INHABITANTS of the Earth, in regard to their 


different Meridians or Parallels, viz. ſome are called the _ 


PxRIOECi, that live under the ſame Parollel, but, in tbe 
oppoſite Semi-Circles of the ſame Meridian; both of them have 
the Seaſons of the Year the ſame; the Sun, by its annual 


apparent Motions, coming to, or receding from the Vertex 


of both Places at the ſame Time of the Year ; but they 
2 50 Las chang 
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change their Turns of Night and Day, fo that when it is 
Ae, to one, it is Mid night to the other. 
 AwToEcT, are ſuch whoſe Habitations lie in the ſame 
Semi- cirel of the Meridian, but in e«ppofite Parallels, and both 
f | of them have Mid- day and Mid- uigbt at the ſame Inſtant of 
| | Time: but the Seaſons of the Year are different, it being 
Summer to the one when it is inter to the other. 


r 
| 
[ 
[ 
: 
| 
: 


dE Riz bt abt dn ed et EAA ne NG eG et" or 
® 
* 


1 — n 


— 14 Laſtly, the Ax Tiropzs, are thoſe whoſe Habitations 
10 being ſituated in oppoſite Parallels, and oppoſite Meridians, have 
1 30 ice Feet directly oppaſite to each other, in a Line paſſing 
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through the 8 of the Earth: and tl have not only 
| their Days and Nights direttly contrary, but alſo the Seaſons of 
the Tear; when it is Summer in the one, it is Winter in the 
other Place, and when Mid- day i in the firſt, the ſecond has 


| 1 | Mid- night. 


| The Inhabitants likewiſe receive another Denomination 
} from their Shadows, vis. the Inhabitants of the Torrid 
Zone, are called 
The Aurniscn, having their Meridian Sbadows at 
Different Times of the Year, projected towards both Poles; 
but when the Sun comes to be vertical to them, then they 
have no Shadow, and are called Aſcii, or ſhagowleſs, nothing 5 
that ſtands upright, having a Shadow at Noon. 
3 The HET TROScII are thoſe who inhabit the Temperate | 
[4 Zone, as having the Meridian Shadow projected only . towards 
3 ane Pele throughout the whole Year. 
"The PrRIScII are thoſe who inhabit the two Frigid 
Zones, ſo called, becauſe their Shadow turns quite round them 
in the Space of 24 Hours. 
To theſe Definitions we may add, the Diſtinctions which 
the ancient Poets made, and are ſtill Tetained in the Writings 
| of Aﬀtronomy, relative to the riſing and ſetting of the Stars, 5 
which they call the Co/mical, Acronical and Heliacal. 
The Ceſmical RISING or SETTING of a Star, is when it 


| | | 5 riſes or ſets at the Time when the Sun riſes. | 
ITIhe Acronical RISING of the Star, is when it riſes when 


DR the Sun ſetts. „ | 
Te Heliacal RISING, is when the Star, or Planet emerges 
out of the Sun beams, and is ſeen in a Morning before Sun 

| riſing; and it /ets Heliacally when it is ſo near the Sun-beams 

| that it ceaſes to be ſeen. _ 

115 Some other Definitions reſult from the Cuifideration of 

q i} the Motion of the Earth; that the Earth hath a Motion 

ni 2 \ about 
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about its Axis is well known, and becauſe we call the Time 
in which it makes one Revolution a Dar, therefore this is 
cCalled the diurnal Motion of the Earth. 019; $6207 
It is alſo well known, that the Direction of this Motion 
is from Weſt to Eaſt, or according to the Order of thi Signs 
of the Ecliptic in which they f#//ow one another; and there- 
fore this, and all ſuch Motions are ſaid to be in Conſeguentiu. 
This real Motion of the Earth, from Weſt to Eaſt, occa- 
ſions an apparent Motion of all the heavenly Bodies in a 
contrary DireQion, or from Eaſt to Weſt, which is therefore 
Aid to be in Antanas. 
The Space of Time in which the Earth revolves upon its 
Axis is twenty-three Hours, fifty-ſix Minutes, three Seconds, 
and twenty-eight Thirds; in which Space of Time 2 fixed 
Star will make one complete Revolution: This Space of 
Time is therefore called the Sidereal. yr. 
But the Time in which the Sun departs from the Meri- 
dian and returns to it again, or makes one Revolution, is 
called the Solar-Day. After the ſame Manner, we may 
conſider that the Space of Time in which thoſe Meridian 
Revolutions are performed by the Moon and Planets, may, 
in like Manner, be called Lunar and Planetary Dar. 
© ASTRONEMERS begin the Day at Noon, and call the 
natural Day, including Common Day and Night, the Ny4- 
 hemeron 5 and they Number the Hours from one to twenty- 
four Hours fucceſſively, and not by twice twelve, as the com- 
mon Uſage is by Clocks. AR; 
The YEAR, with Aſtronomers, begins when the Sun 
enters the firſt Scruple of Aries, on the firſt Sign of the 
Ecliptic : but this Beginning of the Year cannot, on that 
Account, be ſtable, or fixed; becauſe, as we have before 
obſerved, the Equinoctial Points have a flow Motion in Au- 
tecedentia, or contrary to the Order of the Signs: There. 
fore the Sun, which moves in a contrary Direction, or in 
 Canſequentia, will arrive at the vernal Equinox ſooner, each 
Year, than it would have done, had that Point been fixed: 
"RR, the Moment of Time in which the Sun enters 
the vernal Equinox will happen a little Matter fooner, ey 
'Year, than it did in the preceding Year, viz. by about twenty 
Minutes. The Time of this vernal Equinox will, there ore, 
"conſtantly anticipate the Time of the preceding One, and 
this is what is ſo frequently called the Preceſſon of the 
Equinox  - 5 A OH RS 
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16 DrriniTIONS and PRINCIPLES 
The PLAcxs in which the heavenly Bodies appear, a8 


viewed from the Earth or Sun, are differently denominated: 
The Place of a Planet when viewed from the EAR TEH, is 
called the Geacentric Place; but when it is viewed from the 
Sun, itis called the Heliocentric Place. Accordingly, in the 


Epbemeris, (which ought ever to be had at Hand when the 
Globes are in Uſe) theſe Places are properly tabulated, the 
Geacentric Places of the Sun, Moon, and Planets, for every 


Day of the Month through the Year ; and the Heliocentric 


Places for every ſixth Day only. 


Theſe Geocentric Places we have regard to in the Uſe of 


the '/GLoBxs, and the Heliocentric ones become neceſſary in 


the Uſe of the ORRERYV. The difference between the 
Geocentric, and the Heliocentric Place of a Planet, is 


equal to the Quantity of the Angle under which the Radius 


of the Earth's Orbit is ſeen from the Planet which is there- 


fore called the Parallax of the annual ORBIT. The Word 
| Parallax meaning no more than the Difference of Places in 
which the ſame Object will appear if viewed. from two dife 
feinen n 300g edt tic. : 


! . 


The Nodes of a Planet's Orbit are thoſe Points in which 


the Orbit interſects the Ecliptic. Thus the Equinoctial 


Points may be called the Nodes of the Sun's Orbit, with 


reſpect to the Equinoctial Line; but the Nodes of the Planetis 
are of little Account, as they are too ſlow to have a ſenſible 


Motion in the Space of a few Vears; and the Obliquity of 


their Orbits, or their Inclinations to the Plane of the Eclip- 
tic, are for the moſt Part too ſmall to be regarded in the Uſe 
of the Globes: But it is far otherwiſe with reſpect to the 
| NopEts and Ox BIT of the Moo; the latter of which makes 


an Angle of no leſs than 5˙ 187 with the Ecliptic, and the 
Lunar Nodes have too ſenſible a Motion not to be regaided 


even in the Uſe of the Globes, and therefore a Table is pro- 
vided in the Ephemeris to aſcertain the Place of the aſcending 
Node for every ſixth Day of the Month throughout the 
Year. This gives Occaſion for the Nodes and Orbit of the 
Moon to be continually rectiſied on the Surface of the Ce- 
% ͤĩôĩͤ²˙· r ĩ ĩf . n 
As we ſee not the true and real MoTION of the Planets 
from the EARTH, but only their apparent ones, the Directian 


of thoſe Motions will be often apparently variable; for 


ſometimes they will appear to he dire in Mation, ſometimes 


retrograde, or to move from Za/ to MWeſt; and between theſe 
eee | | = | two 


The | 
who walks directiy North ot South, as fs Bye is always to the 
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two contrary, Directions, they will appgar to have no Mo- 


tion for ſome Time, to be Antionary in the Heavens; 
Therefore, in the Lire among the Geocentric Places 
of the Planets, you will ſee the Letter Dat the Place where 
the Planet begins to appear direct in Motion; and againſt 


the Place where it begins to appear retrograde there is the 
| Character R. — Engng — rata * — — 7 — f 
All that we have hitherto ſaid concerning the Places, 
Nodes, c. of the Planets, is found in the Ephemeris publiſned 


—— — 


annually... _—- ee: TILT OY . | 
Bis if the Earth being nearly Globular, a Perſon 


Pole of the Horizon, that hbrizontal Cirtk in the Heavens 


muſt ever move through the ſame Space, or deſcribe the ſame 
Arch on the Meridian in the'Heavens, as he deſcribes or goes 
through on the Meridian of the Earth: that is, if he walks 

through one Degree of the Terreſtrial Meridian Northward, 


then will his Horizon deſcend one Degree on the Northern 


Part of the Meridian in the Heavens, and aſcend one De- 
gtee on the Southern Part, and ſo for any other Space ot 

Number of Degrees. Therefote if an Inhbabitant of the 
1 who views the Poles of the World in the Horizon 


itſelf, were to ſet out on a Journey directly Northward, when 
he had travelled over #ne Degree he would obſerve the North 


Pole of the Wotld to be elevated juſt one Degree above his 
_ Horizon ;z when he had proceeded over the Space of ten De- 


grees; as his Horizon was depreſſed fo many Degrees below 


te Pole, ſo the Pole muſt of Courſe appear elevatid ten Dr 
grees above the Horizon, and ſo much will the South Pole 
de depreſſed: From whence it appears, that the Elevation 


of the Pole above the Horrzon of any Inhabitant is always 


equal to his Diſtance from the Equator, in Degrees of the 
Terreſtrial Meridian: And therefore it is evident, that the 
Elevation of the Pole is always equal to the Latitude of the Place > 
and this is a fundamental Theorem for the Rectification of 
It has been found, by frequent Menſurations, that, in order 
to raiſe or depreſs the Pole one Degree, a Perſon muſt paſs 


over the Space of 693 MiLESs directly North, or South, 
which, therefore, is the Engliſb Meaſure of one Degree of A 
Terreſtrial Meridian. e e IK eee e 

Having now premiſed every Thing that ſeems to be ne- 


ceſſary for the due Underſtan ing the Uſe of the Globes, we 


proceed 
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5 ene into its twelve Signs and 


of Mare nearly anſwers, to the Beginning of the Ecliptic, 
or fir 


wy given day. 7 Month, and, againſt it, obſerve the correſ- 
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proceed to the'Solutiehs. of ſuch Problems in Aſtronomy, Geo- 
grapby, &c, as wilt'afford'a rational and inſtructive Amuſe- 


ment to the young Student in thoſe Sciences, Kid to Ladies 


and Genc met in general. +) 0 4225 
0120-15: 5 BOOTS ATT” 2 rige 803 
© N 03 eig 8 %% 3086 4 
x 3 ins” Wm 
ES N ; 7 n 1 
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The t if the chili Gromn ; in the SoLuTION of Pao- 


55 5 80 e aalen to n un. A to 56” 
1 ot 5b 2 „ 90 455 
7b RR Tir N the Globe for: 4 particular Þ Place, as v Lox. 
Cnc AN ongibltoZ! [2 [13 
Io reftify the, Globe implies ſeveral, [particular Things to 
he ay (Hiklevate the North Pole above the Horizon 


e greesg as is equal to the Latitude of the Place, (2) 


Find the Sun' ace in the Ecliptic on the Surface of the 
Globe, and bring it to the brazen Meridian. (3) The 
Sun's Place being under the Meridian, ſet the Index of the 
Hour Circls to XII. (4) Set the Meridian of the Globe 
North and. Souib by the Compaſo, or Magnetical Needle, as 


ditected in the Definition thereof. Theſe, Things being 


done, the. Globe is refified, or put into a Poſition ſimilar 
to the concave. Surface of the Heavens for the anger | 


| London... & ty 


1 Prob. II. To fnd! the SpN' $ Puacs 6 in the Ecliptic for any 


Lion Da.. 


For this P rpoſe, there een the. nad Fr rame * che 
Horizon, a Ca endar of Months and Da 1 — placed by the 


egrees, the ar 
Point of Aries; In the Calendar, therefore, find the 


ponding of the Eclipric, and that is the Sun's nean 


| Place 2 chap Day . Thus, for Example, againſt May 11th 
yon find the 21ſt 88 of Taurus for the Place of the: Aida . 
in the Ecliptic at that Time. 


Prob. III. To find the "ys ' DactunazION for an given 
e N 


A 'F ind 


for the Right Aſcen/ion required for that Day. 


in PROBLEMS of tbe SUN 19 
Find the Sun's Place in the Fcliptic, and bring it to the 


Meridian; and the Degree of the Meridian immediately 


over it, is the Declination ſought. For Example; on May 
11th the Sun's Place is in the 21ſt Degree of Taurus; this, 


being brought to the Meridian, will ſhew the Sun s Decli= 


nation immediately over it to be 18 Degrees. 


N 


Prob. IV. To find the Sun's Rio AscENS1OIm. 

Feng the Sun's Placeto_the Meridian, a 
Point of the Equinoctial is interſected by the Meridian; 

which, for the 11th of May, will be found tobe the 47 40/ 


's Place to the Meridian, and ſee what, 


ww 


Prob. V. To find the SUN's AMPLITUDE. 


Briag the Sun's Place to the eaſtlern Part of the Horizon, 

and the Arch of the Horizon betwixt it and the eaſtern Point 

js the Amplitude Ortive, North or South: Then turn the 
Globe about till the Sun's Place is in the weſtern Horizon, 
then will its occaſive Amplitude be equal to the Ortive, and 


of the ſame Denomination. "Thus, on the 11th of May, 
the Sun will riſe with 30? of North Amplitude, and ſet as 
far from the weſtern Point of the Horizon to the North, 
Prob. VI. To find the Time when the SUN RIsEs, or sETs, 
on any given Day, WY ahi e AT 


Det .the Globe for the given Day ; then turn the 


Globe till the Sun's Place touches the eaſtern Part of the 


Horizon, and the Index of the Horary Circle will ſhew the 
Time of its riſing. After that turn the Globe about till the 


Sun's Place comes into the weſtern Semi-circle of the Ho- 
Tizon, and the Index will ſhew the Time of its ſetting for 


the given Day. Thus, on the 11th of May the Sun will be 


ſeen to riſe about a Quarter after VI. and ſet the ſame Time 


before VIII. a: ee, V 
Prob. VII. To find the LENGTH of any given Day or 


Nienr. 


This is immediately deduced from the foregoing Pro- 


blem; for ſince the Time between ring to the Meridian, 
and deſcending from thence to the Horizon, muſt be equal, 
therefore twice the Hour of ſetting will be the Length of 
the Day. Thus, on May 11, the Sun ſets at VIIM 45, the 
double of which Number is XV® 30% the Length of the 


Day; the Length of the Night muſt then be of Courſe 
VIIIk 30% Thus the Length of the longeſt and ſhorteſt Days 


3 | 
: uſt be found on the Globe, as alſo the greateſt Amplitudes, 
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require 88 
Prob. IX. To find the Heel Dir rener, or the N 


the SUN riſes before or after Six. 
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Declinations, &c. and, by a bare InſpeQion of the Globe, it 
will appear, t that the feng Summer Day is equal to the lange 
Nig in Winter, and, Vice Verſa, 
ob, VIII. 2 find the Sox's pique AScenston. 
ind'the Place of the Sun in the Npeie, and bring it to 
the eaſtern Horizon: then obſerye tde Degree of the Equi- 
noctial in its Interſection with the on, which for the 


in regard to the Nights. : 


From the rg Aſcenſion (found by Prob. IV.) ſubersct 


the oblique Aſcenſion, found 


y, the Jak, and the Remainder 
1s the Aﬀcenfignal Difference i in Degrees. 5 15 


Thus for the J The Right Aſcenſion is 
Ixth of g. ee Aſcenſion a 


_—_ F Difference 26 00 


47 40 
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Prob. X. 75 nvert the PRORERS, Minutes, and Seconds, 


of right ASCENSION in the EQpI0NCTIAL, into Houns, Fe- 
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congs, and Minutes of T1ME. _ 2 
_ *Fhis Problem, very uſeful in 83 is wel naſty, 
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„ EXAMPLE., 
In what Time will 49? I and 1 13 f my Erema 


727 under the Meridian ? 


* 


C492 O Sth = 160 8 "W 0 
Againſt „ - 
1 13 e 


Anſive 29 37 13 — * | 187 28% 52% f 
In like manner the Aſcenſional Difference, being juſt 262, 


| anſwers to 1h 44/, which is an 1 Hour and + before fix, 


agreeable to the Problem VI. | 
Prob. XI. To convert TIME into orion, or to tell thhat f 


Number of Degrees, Minutes, and Secbnds paſs under the Me- | 


ridian ina given Time. 


The Solution of this Problem 7s likewiſe moſt eafy h a 


Table, which e have therefore here . 


F 
* 


| ExamMPLE. . 4 
Suppoſe! it be required to know what 8 of Die f 


Minutes, and Seconds, of the Equinoctial, paſs under the 
Meridian in 3h 18/ 28” 52“ the Quantitles of Motion taken 
out of the Second Column, anſwering to the ſeveral Parts 
of Time in the firſt: Column, being placed apoſitely, and 


: * togrther 38 before wil give the _— 496 37 1% 


* 
. g 
a 4 
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1 TABLE. 


conds, &c, may 
conds, Cc. 


mn PROBLEMS of the Sud: 223 
OY T A B I. E. C ente! 
By which the Longitude erpreſt in Hours, Mip utes, and de- 


be reduced to Degrees, Minutes, and Se- 


lin, | 
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Mm = OO ol 


OO cm Mawr mf 


| in N in. Deg. Min. | _ 
Min. Sec. 
nl * Sec. Th. 
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culum, or TWIIIG HT, for any given Day of the 


— 23555 wt ann 9 


Eaſtern Horizon: Conſequently, if the Qu 

| tude, and the Globe be ſo moved toget 

ning of Scorpio coincides with the 189 of the 
then will the Index Point to the Time when the Twilight 
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Prob. XII. To find the Beginning 99 the Crepuf- 
r 
In the Solution of this and the following Problem, the 


 Sutdrant of Altitude will be neceſſary, which, therefore, 
muſt now be ſcrewed on to the Zenith Point, or fo that the 
 Fidkcial Edge of the Nut may cut 512 30 of the Meridian, 
which is the Zenith of Zonden, the Globe being ſuppoſed | 
recti ſied for this Metropolis. 
It is collected from many Obſervations that have been made 
by Aſtronomers, that the Sun, after its Deſcent below the 
Horizon, has its Rays refracted through, and enlightenin 
the Atmoſphere near the Earth, till his Depreſſion , Sd 35 
to about 182; at the End of which Time, the Atmoſphere 
becomes wholly Dark, at leaſt what we call dart Night then 


begins; and the Time from his ſetting, till his Depreſſion 
being 189 below the Horizon, is called the Crepaſculum, or 


Twilight. But when the Sun is 182 below the Horizon, at 


any Time, the Place in the Ecliptic Diametricaily oppoſite 
tothe Sun, is, of Courſe, 182 above the Horizon: And 
therefore let us ſuppoſe the Sun in the firſt Degree of Tau- 


rus, which, by the Calendar, you will ſee is on the 2 iſt of 


April. The Point of the Ecliptic oppoſite to this is the 


beginning of Scorpio Therefore, when the Sun, in the firſt 
Scruple of Taurus, is below the Horizon in the Weſtern 
Hemiſphere, the beginning of Scorpio will be 18? above the 


uadrant of Alti- 
her, *till the begin- 


Ends on the 21ſt of April, which will be about 25' after 


IX, and the Sun ſets that way rs uy VII, as is found by 


Problem” VI. Therefore the Length of the Morning and 


Evening Twilight, will, on that Day, be near 2b 25%. 


Prob. XIII. To F.. the ALTITUDE of the SUN on any 
given Hour of the Bar, and Latitude of the Place. 


Find the Sun's Place in the Ecliptic, bring it to the Me- 
ridian, and ſet the Hour Index to XII; then wor the 
=. NE "eBook We Globe 


Quadrant, 


* 


dian, it is then ſaid to Culminate; and its 
for that, or any other Day, while it is in the fix Northern 
Signs, will be evidently equal to its . Declination added to the 


an ProBLEMS of the SUN. _ 7 
4431 17 2 42 7 4 1 4 


Globe about till the . points to the given Hour ; and 
the Qaadrant of Altitude, being ſcrewed to the Zenith, 


. * 


bring it to lie over the Sun'se Place, and the Number of 


Degrees upon the Quadrant, contained between the Sun's 
Place and the Horizon, will be the Altitude required. 
Thus, for Example; on the 11th of May, at IX in the 


Morning, the Wüneeerge win be „N near 42 70 


Es. Linn 1 «#2 
NM B. If the Place of 4 Sun * han ought to the a 
eridian Altitude 


Elevation of the Equator, or Compliment of the Latitude. 


But, while the Sun is ia the fix Winter Si gns, the Sun's 


Declination, deduced from the Co-latitude, will give: his * T 
ridian Altitude, and vice verſa. 
Prob. XIV. To find the Sun's malte vit r any givin 


| Hoon of the Day, and Latitude of the Place. 


Rectify the Globe, and proceed as directed in the laſt 


| Problein* then the Angle or "Arch of the Hhrizon contained 
between the Meridian and Quadrant of Altitude, will be 
the Aximuth of the Sun at the North or South Part of the 


Horizon, at the given Hour of the Day. 1 2h 
Prob. XV. "To find the Hour of the Day. Foy the Sun's: 


 AztMUTH, Having the' Latitude of the' Place, the Place of the ' 
Sun, and its Ati known by Obſervation, + 


Rectif) the Globe, for tis Latitude and Place of the Sun, 


then move the Globe and Quadrant of Altitude ſo together, 
that the Sun's Place may cut the given Degree of Altitude 
on the Quadrant: Then the Index will ſhew the Hour, and 
the Quadrant will cut the Azimuth in the Horizon. Thus, 
at London, on the 11th of May, ſuppoſing the Sun's Alti- 
tude to be obſerved in the Forenoon to be 427, then will the 


Index point to the Hour of IX, and the Sur? O Azimuth i is 


about 632 from the South. 


N. B. The Sun's ALTITUDE is eafily mken' by any. 


QuavranT having Sights and a Plumb-line; for, holding | 
the Quadrant toward the Sun, ſo that its Rays, paſſing 
through a ſmall Hole in one Sight, may fall exactly on the 
correſpondent Hole on the other, the 5 

the Degree on the Limb of the Quadrant equal to the Height - 
. of t the Suh." But the beſt and 1 accurate Method of taking 


lumb-line will cut 


- I ; 5 3 3 ” * 1 
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the Sun's Altitude, is by a Hadley s Quadrant with an Ad 
TIFICIAL HorR1zOoN. 
Prob, XVI. To find the Houn of the Dav, when the Sox, 
| ſhines, for any given Latitude and Day of the Manth. 3 
Place the 2 of the Globe ny and the Meridian due | 


North and South by the Needle: then Rectiſy the Globe to 
the Latitude, and fix a Pin or Needle perpendicular to the 
Surface of the Globe, in the Place of the Sun, which bring 
ta the Meridian, and fix the Hour Index to XII: then turn 


the Globe about till the Pin caſt no ſhadow, for it will then 
be exactly under the Sun, and the Index will ſhew the Hour 


of the D 


a 
Prob. XVn. 25 * the ALTITUDE of the Sun ond Hour 


of the Day, from the LATITUDE, Place of the Sun, and his, 
AZIMUTH given. 


Rectify the Globe for the Latitude, Place of the 8 


15 Ec. then Place the Quadrant of Altitude to the given Azi- 

mut in the Horizon, and move the Globe about till tge 

Sun's. Place comes upon the Edge of t e Quadrant, which 
will then ſhew its Altitude, and the "Sy ak will point to the 
Hour. Thus, ſuppoſe at London on the 11th of May, I ob- 

| ſerve the Azimuth of the Sun in the Forenoon to be 69? 
from the. Sauth, then ering your! the Quadrant of Alti- 


tude to that Degree of the Horizon, and brought the Sun's 
Place, or 21ſt Degree of Taurus, to the Edge of it, it will 


cut 429 of the rede for the Sun's Atitndt, and the Index Z 
Vill point to IX. o' Clock. 


Prob. XVIII. To find the Lavin of the PL ACE, from. 
the given Declination and. Meridian At.T1rupE of the Sund. 
Mark the Point of Declination upon the Meridian, whe- 
ther North or South, then Qlide the Meridian up or down. in 
the Notches till the Point of Declination be ſo far diſtant 
from the Horizon, as is equal to the given Meridian Altitude: 


then will the Axis of the Earth, or Pole of the World have its 
: o e Height above the Horizon, and ſhew the true Latitude 
of th 


e Place. The Reafon of this Problem is very evident, ö 


from the Note of Problem XIII. 


Prob. XIX. To find the Kunis which. the Eelizrie 


; mabes with the HoRIZox, for an Hovs. Fa Torn Dar and 
LATITUDE of the. Place, 4 To OY 


- ReRify the Globe for the Latitude, Sun's. Place, and 

Hour ; then lay the Quadrant of Altitude over the 

Fole of the Ecliptic, and che Arch of — Quadrant, cont 
tain 


2 
d. 


in PROBLEMS of | the SUN. » UF 


' tained between that Pole and the Zenith, will ſhew the 


Number of Degrees in the: Altitude of the Ecliptic or No- 


| nageſimal Degree: Thus on the 11th of May at IX in the 


Morning, | the Pole of the Ecliptic will be dilane from the 


x Zenith 44% 30, which is equal to the Elevation of the Eclip- 


tic above the Horizon at that Time. 
Prob. XX. To find the PosiTion, or Aziunvrn of ths 


| NoNAGESIMAL EGREE ” Ecliptic, for any given La- 


TITUDE, and TIME of the DA » 
Let every Thing be done as directed in the laſt Problem; 1 


then obſerve the Number of Degrees in the Arch of the 
Horizon, intercepted between the North Point and the 


Quadrant of Altitude, lying over the Pole of the Ecliptic; 


b_ for that will be the Azimuth of the Nonage/ſimal Degree 


rom the South Point of the Horizon. Thus, for the 11th 


of May, in the Latitude of London, at IX in the. Morning, 


it will be about 35 Degrees. 
Prob. XXI. To find 7 the Pon of the Ecl ric, which is 


 theNowacgsIMaL DEGREE, for any given TIE of the Dar, 
| and LATITUDE of the Place. | 


Having found the Azimuth. of the Nonagefonal Degree by 


the laſt Problem, bring the Quadrant of Altitude to cut the 
South Part of the Horizon in the ſame Number of Degrees, 
while the Hour-hand points at the given Time; then u it 
the Edge af the Quadrant interſect the Ecliptic in the Ne- 
nag eſmal Degree required, which for che 11th of Mey, at 


IX. in the Morning, at London, will be 29? of Aries, 
N. B. In the fix aſcending Signs, the Nonagefmal De- 


| gre is always to the Zaft of the Meridian; but in the fix 


eſcending Signs, it is to the J/efward of it. Note alſo, 


the Point called Medium Cali, or Mid- Heaven, i is that De- 
giee of the Ecliptic which culminates, or is in the Meridian; 


and therefore is always known by Inſpection, which in this 


Example i is about $52 of Aries. 


Prob. XXII. To find the Dzezz530N of the gun * 


tbe Hon lzox, and the AZIMUTH at any HouR in the Ni * 
E the Given TIME and LaTITUDE {ir e Place. 


Having tectified the Globe for the Latitude, Sun's Place, 


-_— Hour of the Night; take a Point in the Ecliptic . 


oppoſite to the Sun's given Place, and then find the Sun 


Altitude and Azimuth for that Point, as directed in Prob. 


XIII. and XIV. and theſe will be the Depreſſion and che 
! — Then for the Iith X. A, the Sun 
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being in 10 21ſt of Tourns, 460 turning the Globe about 
till ho Index point at IX at Night, you will obſerve the op- 
poſite Point of the Ecliptic, which is the 21ſt of Scorpio, 
Juſt as far aboye the Southern Horizon as the Sun's Place is 
epreſſed below the Northern Part: Then bringing. the 
Quadrant of Altitude to lie over that Degree, you will ob- 
ſerve its Altitude on the Edye of the Quadrant to be 1023 


Be its Azimuth 40? 30/ from the South; and ſuch is the 


epreſſion of the Sun, and it its nt from the North, at the 


given TIO: N | 
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84 
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PROBLEMS concerning the 1 Moox. 5 


, * 


E Rebioirg Problems are ſuch as "relite't to the Sbn;; 
whoſe Path is conſtantly the ſame in the Heavens, and 


the Motion of the Nodes of Nis Orbit not being ſenſible in a 
few Years. Solutions of the Problems relative to this Lu- 
| minary are of the nf 05 imple Kind, and admit of no Variation 

1 ime; But it is far otherwiſe with re- 

ORE 1 to the Moon, whoſe Orbit conſtantly varies its Po- 


ion, and the Place of her Node is always changing; we do 
not here ſpeak of its variable Indlination to the Ecliptic, as 


| being too nicaan Affair in the Uſe of the Globe. 
Again: the Motion of the Moon being very irregular, 


and variable in every Part of its Orbit, this, together with 
the Motion of the 'Orbit itſeln make it impoſſible to aſcertain ' 


her Place by any conſtant Calendar, ſuch as we uſe for the 
. Bun; but her Place muſt be previouſly calculated for every, 


ay in every Month, and that for every particular Year : Such 
Calculations diſpoſed in proper Tables, make what is nd 
an Ephemerts of the Moon's Motion: but, even in this E 


uired for any 
other Time of the Pay, that muſt be found by conſidering 
What is the Quantity of her #1u nal Motion, or the Space in 


: meris, hex Place bnly ſhewn at the N of each 1 


the Ec iptic the paſte! es through fot hat Day. For this Pur- 


poſe, we ſhall inſert a proper”. TaBLE at Problem XXV. 
And whereas there have been man / Contri vances for re- 
— — _ preſen 2 8 
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r 
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| preſenting the variable Park, or ORBIT of - the Moon, _— 
over the Surface of th: Celeſtial. GLOBE, and ſome of them 


| both troubleſome and expenſive, I ſhall here deſcribe the 
Method which T have” always uſed myſelf, and think to be 


the moſt natural, eaſy, and demonſtrable of any, which is, 


by tying faſt a alen LINE over the Surface of the Globe, 


exactly on the Ecliptic; which may be afterwards removed 


towards the North, or South, juſt equal to the Latitude of 


the Lunar Orbit in the Heavens, and the Points of Inter- 
ſection with the Ecliptic or Nodes) will be ſuch, as the 


Table in the n, ür for very. Sixth Day in the 


Year. 


Tbat Point of Int6efRien, or Nope of the Likes 3 : 
in which the Moon aſcends from the Southern to the Northera 
Part, is called the A cending Node, or,” ( accarding to the 


| aftroligical Cant) the Dragon's Head, and is diſtinguiſhed b 
this Character g ; and the other Node, or Dragon's Toll 
is 4epreſented by the ſame Cheracter inverted, thus N: But 
this laſt is not found. in the Ephemeris, as not being neceſ- . 
ſary; for the Place of one Node being given, the Place of | 


the other is known, as being diametrically oppoſite to it. 


6 Prob. XXIII. To findthe) Noves of the een 8 OR ad of 
mY given IME. 


On the fiſt Page. © of White's s or Parker 5 Wente, pu- 


bliſhed annually, in the Table of Geocentric Motions, is a 
ſmall "Fable on the Top, containing the Latitude of the 


Planets for eyery ſixth Day; but in the laſt Column of this 


Table, towards the Right-hand, are the Numbers which 
ſhew the Sign, Degree, and Minutes of the Place of the 
Node. Thus, for Inſtance, on the 11th of May, 1762, the” 
Place of the aſcending Node will be found id 8 11? 424; 
and, therefore, the L Node will be in the ſame 


Degree and Minute of the oppolite Sign Scorpio m. Ho: 
N. B. You will find, by this Table, that the Motion of 
the Lunar Nodes is ſo v very ſlow as to alter but a few Minutes 


ina Month, it making one Revolution through the Eclip- | 
tici in almoſt I Years,” bog and 


Prob. XXIV. Jo aſſign the Onerr of the Moos its proper 


PosITION i in the Heavens for any given TIME, 


Having found the Nodes by the foregoing Problem, reckon 
from thence 902 each Way in the Ecli tic, where you muſt 
begin to elevate, or remove the Silk Line, (now lying on 


ths Eeliptic) towards each of its Poles, keeping it, without 


any 
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any Motion, in the Points of tbe Nodes, by a gradual removing 
the Moon's Orbit from the Ecliptic you will ſtop at het 
utmoſt Latitude, which is 5 4 Degrees; which points on 
either Side of the Ecliptic, are eaſily determined by the Pa- 
i xallels of Latitude which paſs through every Degree, to the 
bf extent of the Zodiac, on either Side the Ecliptic. The 
. | Silk-line, in this Poſition will duly repreſent the Lunar Orme 
1 in the Heavens for that Day, * i nee 
11 Prob. XXV. To find the Man's DluR NAL Mor ox, in 
|: ] F Ping her Place for the given Day at Noon in the ſecon@. 
+ 18 Column of daily Geocentric Motions, and ſubtract from it 
+ 1588 her Place on the preceding Day at Noon, and the Difference 
will be the Space ſhe has deſcribed for that Day, and is the 
Quantity of the Diuryal Mot ion fought. For 133 let 
her Diurnal Motion be required for the 1 1th of May, 1762. 
On the 11th of. ay her Place is 77 08027 177 
On the 10th of May dn 17 45 
The Durnal Motion ſopu ne 122 327 
No the Diurnal Motion of the Moon being variable 
from 112 175 when /eaft, to 15? 167, when greateſt ; I have 
11 added the following Table containing the Diurnal Mations, 
1 | 1 from the leaſt to the greateſt, which differ only by 10% in 
1 22 different Columns; of Courſe, upon the Top of one of 
| theſe you will obſerye the Diurnal Motion, juſt now found, 
pretty, nearly ; and the 24 Hours. being placed by the Side 
of the Table, it will be caſy from thence, to ſee what Part 
#'& 7606 | of the Diurnal Motion of the Moon anſwers to any given 3 
"of Number of Hours. Thus, for the Diurnal Motion 
R100 above found of 129 32“, you. will 5nd, on the Top of. 
the 6th Column, 122 36; and under it, againſt the 9h, you 
will find 4? 43, which is her Motion in the Ecliptic in the 
Fg , 0 Fi 
114 Prob. XXVI. To find the Moon's PrAc kin the Ecliptic for 
1 410 any given HOUR of the Dann. 3 
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110 Lob in the ſecond Column of the large Table of the daily 
T8 88 Geocentric Motions, and you will find oppoſite to the given 
I. Day of the Month, the Moon's Place in the Ecliptic for 
| if ihat Day at Noon; and, by the foregoing Problem, find the 
| | It Space he has deicribed ſince Noon to be the given Moment 
of Time, which, added to the former, will be her Place in 

the Ecligtie, as required for the prcient Moment: Thus 1 5 


4 3% 
2300: i 


On RI for any given Day and Hour, 
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4 
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A TABIR for finding the hourly Motion of the Moon, and 
thercby her true Place at any Time of the Day. 


n 


FI 12 6/12 16112 2612 36012 46,12 56]r3 6113 10112 26} 
d. - m. d. m. d. m. d. m. d. md. m. d. m. d. m. d. m. 
1 o 301 0 3 o 31] © 32] 0 32] 0 33] © 33] 0 34 
2 I I 33] 1 i R113 
3 1 31 1 35 1 36 1 37 1 38] 1 39] x 
144 © 2 2 2 82 92 11} 2 1 2 
5] 2 31 237 2 40 14427 2 46] 2 48] 
16 1 21142 3 19] 3 21 
1 - 3 32 3 45] 3 43] 34] 4% 3 523 55 
11 E 4 121 4 LL 22] 4 25] 4 2YJ 
94 25 4 28/4 32 4 49] 4 43] 4 47] 4 $1] 4 55| 4 58] 5 
tol 4 54 4 5815 3 5 $ 15 195 25 327 2 3? 33 
J 5 24} 5 281 5.3 5 5 {557155000 0 4K 
121 5 63 5 5805 6 Bi BY} 6 28] 6 33] 6 38] 6 4 
[531 22] 5 286 3 6 44] © 49] 6 55| 7 7 6| 7 11] 7 1 
141 6 52] 6 58] 7 715 7 21] 7 27 2 33] 7 38) 7 7 7 5} 
ts] 7 21] 7 27] 7 3 7 46 2-5) 7 59 JE 11 $ 17] 8 24] 
16 7 51 75718 8 178 244 8 31 8 37] 8 8 511 $ 57] 
1 8 27] 8 8 48 8 55] 9 3] 9 10] 9 17] 9 249 30 
Is 40 8 57] 9 4 9 29] 9 27] 9 34] 9 4:] 9 49] 9 579 
Ii 9 9] 9 2619 3 9 51] 9 58jto oro 14/0 22/10 30/10 3 
20 9 48] 9 56110 o 21j10 30/10 38|10 47/0 5511 | 
| 10 53 Ir loft 19% 2711 36011 45 
2800 47119 56011 (rr 15h 21/11 33/11 42h 5112 0ʃ12 101 19 
{z3]ca 17JTT1 26011 3601 461 55/2 4j12 14% 24412 33/12 43/12 52 
-$24Þrx2 46 56012 (rz 16112 26112 36112 4612 3 613 1613 266 


the 10th of May her Place at Noon will be found in 19? 


. 455 of 2, and ſince her Motion for that Day is 12? 32, in 
n 


e Hours ſhe will have paſſed over 4? 47, which added to 


her Place at Noon, will give 22* 21' of F for her Place on 
the 1oth of May at IX at Night, R 


Prob. XXVII. To fnd the Moon's PLact in ber 


© Having found her Place in the Ecliptic by the preceding 
Problem, you are to obſerve, that through every Degree of 


the Ecliptic, perpendicular thereto, are drawn in the Zo- 


diac, Circles of Latitude: Then that Circle which paſſes 
through the Moon's Place in the Ecliptic will interſect the 
 Silken-line, and, thereby, ſhew her true Place in that Artifi.. 
cial Orbit, which may be denoted by a Piece of Paper cut 
from the Copper Plate Print given with the Globes, in 
Form of a Creſcent, and placed upon the ſaid Line, where we. 


foppoſe it to Temain during the Courſe of theſe Problems, 


32 The Uſe of the CELESTIAL Grops 


11 ITABLE ora ing the hourly Motion of the "Moon, FG 
TE || _ thereby her true Place at any Time of the Day. oh f 
1 1 5 30113 4c 13. 50.14 70 14 uy 26 — 36/14 46,14 55 E e ae! 
1 {2 6 | th La ws m. Id. m. d. m. d. m. d. m. d ; m. d. d. 2 — ft; | 
38) | 75 0-3 Fee, 
ini) ÞJ=[r #|r 6| t 10 f fir 12 f 03) f 14 1 15) 1 15] 1 160 
1 Genn al 
11 EA 
1 2 ef 52 542 5% 5% f f 7 3-9-3 1. 
416 bf 3 24 93 313 344339 339 340) 3453403 9 
7:48 7 3 53] 4 44 / 40 4 19] 4 151 418, 4 211 4 241 4 71 
* 18: 3] 43214354394 4|4 45/4 49] 4.52! 4 55] 4 59 5 2p 5 5}! 
18: 12 74 5 15 * 8171427 $ 2 I% 5.92 5 36 315 5 120 
TY) of 5 4c} 5 42] 5 48] 5 52 5 57106 116 5/6 gf 0 1316 1750 6 2 
1 r : 14 4 79 a 23 ; 28] 6 32 6 37] 64x, 6 46 6 51] 6 7 of! 
263 216 48 6 53] 6 38 2 3 7 13] 7 28| 7.23} 7, 28] 7 33] 7 25 
14 3j-7-22]-7 22} 7 331-2-38| 7 44) 7 49] e e 5j 8 11} 8 10]. 
iS1:: 47 566 8 | 8 8 8 13 8 19 8 25/8 31} 8 37 8 43} $ 48} 8 54 
141 1518 30 8 360 8 42 8 498 559 119 7| 9 14] 9 zo} 9 2679 32 
181: bf 9 af g riÞg 7 9 21.9 2! q 37] 9 44] 9 %% g 510 4% 10 
| t 9-389 45] 9-52] 9 5910 20/10 13010 20110 28/10 33110 42110 49] , 
1 to 120 190 27 10 34110 42 10 45]10 57117 4 T 1211 19 ir 27 
9 0 460 544 r 57 1001 f 1811 2bfir 34/11 41 11 49 11 57hz $5. | 
1 IT 291 31 —. 2 2405 "$12 12 2112 10012 21 — 17 12 3/1 % u— 
1 gr 58% 3%: THY "20/12 912 12 38012 40/72 55713 413 12013 21] 
14 | 22 is 2802 37112 46; 12 55113 $13 14113 23/13 3313 41,13 50/13 50% 
11 Ff; af noſes 2½3 513 4313 5 59 9114 1014 28114 380 
iN ot $24 13 — 2 1 2 — — 16 165 14 Lb T4 a6 14 56 12 61 8. LO 
1 ; | | 7 : Ges. — — ; 


3 will all have regard to he 10th of May at IX o Clock 
at Night. 
Prob. XXVIL To find the Larrrups of the Moon fir” 
any given Day and Hour. | 
"Having found her Place in the Ecliptic, and al (0.in le Orbit, 
the Arch of a Circle of Latitude between thefe two Points, 
will be the Quantity of her Latitude ſought, and is eaſily ſeen 
in Degrees and Parts of a Degree on the Zodiac of the Globe. 
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114 Thus, for the 10th of May, 1762, at Noon, her Latitude is 
| il - 8. 7 the ſame as you will obſerve in the third Column of 
19 _ Gercentric Motions againſt the given Day, 
14 N. B. In the Column of Latitudes you will ſee the Letter 


—— 
PIO „ 


8 A, denoting the South LATITUDE, and the Letter B deno- 
ting the North Latitude; and by theſe you will eaſily ſec 
1 the Moon! is in eicher W as there ſhe) Jag 10 en La | 
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Prob. XXIX. To find the Moox's DRcLIx AT ION for ary 
given Day or Hour. 7251 r 
Tuyhe Place in her Orbit being found, by Problem XXVIII, 
bring the Creſcent to the General Meridian: Then the Arch 

of the Meridian, contained between it and the Equinoctial, 

will be the Declination ſought, which, in the foregoing Ex- 

ample on the roth of May at Noon, 1762, will be about 252 
Prob. XXX. To find the Moox's greateſt and leaſt Merit 

 DIAN ALTITUDES in any given LATITUDE, that of LoxDon, 
for Example. 15 ot 


It is evident, this can happen only when the aſcending 
Node of the Moon is in the vernal Equinox; for then her 
greateſt Meridian ALTITUDE will be 5? greater than that 
olf the Sun, and therefore about 672 : alſo her leaſt Meri- 
dian Altitude will be 5? Jeſs than that of the Sun, and 
therefore only 10? : there will therefore be 57? Difference in 
the Meridian Altitude of the Moon; whereas, that of the Sun 
CC 
N. B. When the ſame aſcending Node is in the autumnal 
Equinox, then will her Meridian Altitudes differ by pniy 372 : 
But theſe Phenomena can ſeperately happen but once in the 
revolution of a Node, or of nineteen Tears: And it will be a 
pleaſant Entertainment to place the Silk-line to croſs the 
Ecliptic in the Equinoctial Points alternately ; for then the 
Reaſon. wil! more evidently appear, why you obſerve the 
Moon ſometimes within 23? of our Zenith, and at other Times 
not more than 10? above the Horizon, when ſhe is full South. 
| Prob. XXXI. To find the Time of the Moon's RISING, 
SOUTHING, and SETTING, for any LATITUDE and given Day 
of the YEAR. 330 Og 9 „ 
Firſt, rectify the Globe for the Latitude of the Place, and 
find the Moon's Place in her Orbit at Noon, for the given 
Day, which bring to the General Meridien, and ſet the 
Hour Index at XII; Then bring her Place to the Eaſtern 
Part of the Horizon, and the Index will ſhew the Time of 
her Semi-diurnal Arch, ſuppoſing the Moon were fixed in 
her Orbit; but as fhe is not, the Quantity of her Motion, 
during the Time of that Semi-diurnal Arch, muſt be found 
and ſubtracted from her Place at Noon, in order to give her 
Place in her Orbit pretty nearly at riſing; and the ſame 
Motion muſt be added to her Place at Noon, in order to 
give her Place in her Orbit at ſetting. Thus, for Example: 
on the 10th of May, 1762, 5 London the Moon's Place was 
Am — 4 | toung 
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it receives thoſe various Appellations. + 
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found in 182 of Sagittarius, which will give the Semi-diur- 


nal Arch about 42, in which Time the Motion of the Moon 


will be about 2? ; therefore her Place, at riſing, will be 16? 


of that Sign, and her Place at ſetting about 202. 


- 


| Secondly, find the Sun's Place for the 10th of May at 


Noon, bring it to the Meridian, and ſet the Hour Index 


to XII: Then turn the Globe about till the 16? of Sagit- 
tarius coincides with the Eaſtern Part of the Horizon; 
then will the Index Point to nearly Half an Hour after X at 
Night, which will be the Time of her riſing. Then bring 
the 182 of the ſame Sign to the Meridian, and the Index 
will point to II in the Morning for the Time of her Seuthing. 


Laſtly, the 202 of Sagittarius, being brought to the Mastern 


Part of the Horizon, will ſhew the Time of her ſetting about 
a 4 after V in the Morning. . 


Prob. XXXII. To find the AmeriTUDE, AZIMUTH, Al- 
 TITUDE, tc, &c. F the Moon for any given Davy, Hou, 
„ AH FEACE In ne To nn, 
WMhen the Place of the Moon in her Orbit is found for 
the given Day and Hour, and the Globe rectified for the 
given Latitude, then the Amplitude, Azimuth, Altitude, &c. 
of the Moo will be found in the ſame Manner as directed 
for thoſe of the SUN, viz. by obſerving the Degrees of the 


Horizon in which the Moon rifes and ſets on the given Day; 


and by laying the Quadrant of Altitude (fixed in the Zenith) 
over the Moon's Place, or Creſcent, when in any Poſition 


above the Horizon, or elſe over the Point of the Moon's 


Orbit exactly oppoſite to it, when it is depreſſed below it. 


Prob. XXXIII. To explain the Phanomena of the HA R- 
VEST, or SHEPHERDS Moo. 1 ne 5 
What is uſually called the HarvesT Moor is the full 


Moon that happens when the Sun is near the autumnal EQuI- 


Nox, which every Night ſucceſſively riſes within a very ſhort 


Time of the San's ſetting, by which Means the Hemiſphere 
becomes almoſt conſtantly enlightened by ane Luminary or 


the other: whence it happens. that the Nights become very | 


lightſome and pleaſant, and therefore, very advantageous for 


Harveſt People, Shepherds, Sportſmen, &c. on which Account 


On the contrary, at the oppoſite Time of the Year, or 
vernal Equinox, a canſiderable Time elapſes between the 


ſetting of ths Sun and riſing of the full Moon; thereby oc- 


calioning the Nights to be dark even at the Time of a full 


Moon: 
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a The Reaſon of all which will very eaſily appear, 
by only conſidering the very different Angle which the 
Ecliptic makes with the Horizon at thoſe two oppoſite Sea- 
ſons of the Year: For in the Latitude of Loxpov, at the 
Time of the wernal Equinox, when the Sun is ſetting in the 
Weſtern Part of the Horizon, the Ecliptic then makes an 
Angle of 622 with the Horizon; but when the Sun is in 
the autumnal Equinox, and ſetting i in the ſame Weſtern Part 
of the Horizon, the Ecliptic makes an Angle but of 152 
with the Horizon: All which 1 is evident by a bare Inſpection 
of the Globe en 
Again, according to the greater or leſs 8 of the 
Ecliptic to the Horizon, ſo a greater or leſs Degree of Mo- 
tion of the Globe about its Axis will be neceſſary to cauſe 
the ſame Arch of the Ecliptic to paſs through the Horizon; 
and, conſequently, the Time of its Paſſage will be greater, 
or leſs, i in the ſame Proportion : But this will be beſt lu- 
| ſtrated by an Example, 85 
Therefore, ſuppoſe the Sun in the vernal Eopmon, and ; 
rectifying the Globe for the Latitude of Landon, and Place 
of the Sun, bring the vernal Equinox, or Sun's Place to the 
3 Edge of the Horizon, and the Hour Index will 
: t preciſely to VI; at which Time, we will alſo ſuppoſe 
rh don to be in the Autwnna] Equinox, and, conſe» 
quently, at Full, and rifi ng exactly at the ſame Time of 
Sun-ſet. 
But on 8 follawing Day, the can, beivg. advanced 
ſcarcely one Degree in the Ecliptic, will ſet again very 
nearly at the ſame Time as before: But the Moon will, at 
a mean Rate, in the Space of one Day, paſs over 132 in "her 
Orbit; and therefore, when the Sun ſets in the 4 — 
after the Equinox, the Moon will be below the Horizon, 
and the Globe muſt be turned about till 13? of Libra comes 
up to the Edge of the Horizon, and then the Index will 
point to 7h 160 the Time of the Moon's riſing; which is 
an Hour and 4 after Sun-ſet, The next day following, 
there will be zk and Z, and ſo on ſucceſſively, with an in- 
creaſe of Ih and Z Dark-night each Evening reſpectiyely, 
at this Seaſon of the Year; all owing to the very great Angle 
which the Ecliptic makes with the Horizon at the Time of 
the Moon's riſing. 
On the other Hand, foppole the Sun in the 1 
1 or r begiuning of Libra, and the Moon oppolite to 
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it in the vernal Equinox, then the Globe (Rectiſied as be- 
fore) being turned about till the Sun's Place comes to the 
Weſlern Edge of the Horizon, the Index will point to VI, 
for the Tune of his ſetting, and the riſing of the Full- moon on 
that Equinoctial Day. On the following Day, the Sun will 
ſet nearly at the ſame Time; but the Moon being advanced 
(in the 24 Hours) 132 in the Ecliptic, the Globe muſt be 


turned about till that Arch of the Ecliptic ſhall aſcend the 


Horizon, which Motion of the Globe will be very little, as 


the Ecliptic now makes ſo ſmall an Angle with the Horizon, 


as is evident by the Index, which now points to VI 17! for 
the Time of the Moon's riſing on the ſecond Day, which 


is but about & of an Hour after Sun-fet, The third Day, the 
Moon will riſe within Z an Hour; on the 4th, within 2- of 


an Hour, and ſo on; ſo that it will: be near a Week before 
the Nights will be an Hour without Illumination? and in 
greater Latitudes this Difference will be {till greater, as you | 
will eafly find by varying the Caſe, in the Practice of this 


ce ebrated Problem, on the Globe. This Phznomenon 


will be alſo variable by the different Poſition of the Moon's ; 


| Orbit: at different Limes. 


Prob. XX XIV. 75nd the Tings of the YEAR when ihe 
Sun and the MooN are ſubjett to he EcLiystD, 


'W.ete the Moe to deſcribe the ſame Path in ths Herren 
with the Sox, ore if ſhe always moved in the Ecliptic, there 


would al ways be a central and total ECLIPSE of the SUN'in 
every ConjuntTion, and a central Eclipſe of the Moon at every 


Oppoſition ;| and 1 Ecliples would Mternately' return. Every | 


Binge e 


But, 28'the/ _ now ſtands, the Ibon's Orbit not coin. 


eidinę wich the Ecliptie, but making an Angle of 5? there- 


with, there can be but two Points in the Ecliptic in which the # 
can be found in a whole Lux AIO; and as theſe two 
Points, or Nopks of the Moon's Orbit, are diametrical] 


oppoſite to each other, there are but tzwo Days ib the YEAR 


-wher'it is poffible for the Sun aud Moon to 1 5 both together 
in the ſame Point of the Ecliptic, and, Conſequently, chat a 


central, or total ECL1esE of the SUN can heppen. 

1 Now: theſe two Days may be eaſily. determined by finding | 
*4h6- Places cf the Moon's Nodes for the given Year, by 

Prob. XXIV, and then, when the Sun poſſeſſes that Degree 


of the > Ecliptic, lee what Bays, in | the Month correſpond 
| . W 


in PROBLEMS gf the Moon. 


_ thereto. in the Calendar, for the 
a a central Eclipſe of the Suh. 
Thus, for Inſtance; in the Year 1762, the aſcending Node 
was in the 112 34/ of &, and the deſcending Noe in the ſame 


Number of 54 5 of &: By the Calendar I obſerve, the 
oints of the Ecliptic, on May the iſt, and 


Sun is in thoſe s of tl 
November the zd; but on thoſe Days our Almanack mentions 
no Eclipſes, the Reaſon of which is, tha, when the Moon 


paſſed her Nodes, the Sun was at ſome ſmall Diftance from 
them, and the Eclipſes of the Sun, in ſuch a Caſe, couſd be 
only partial. Thus, the Moon paſt the aſcending Node in 
that Year, on the 24th of April, when the Sun was about 62 
diſtant from the Node, as is evident by the Ephemerts for the 


Month of April. The ſame you will likewiſe obſerve for 
the Eclipſes in November, at the deſcending Node. 
| . the Doctrine of Eclipſes it is found, that the Sun muſt 


xe within 129 of the Node to ſuffer an Eclipſe in any De- 
gree; and the Moon within 162, otherwiſe ſhe cannot enter 


the Earth's Shadow. Theſe Diſtances are, therefore, called 
the Ecliptic Limits for ſolar and lunar ECLIPSES; becauſe 


admit of any Eclipſes. 


* . * 7 * * - 


MarTiy's Philoſophia Brittannica ; with all the Mathema- 


tical ELEMENTS and CALCULATIONs, You may alſo find 


muth on the ſame Subject in the Young GENTLEMAN AND 
Lapies Phirosorhv, Third Edition. : 
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| The Uſe of the CELESTIAL GLOBE in the SOLUTION of PRO- 
ö BLEMs relative to the various Phænomena of the PLANETS, 
; AVING diſpatched the Problems relative to the Sun 
5 and Moo, we come now to thoſe of the PLANETS. 
5 In the Solution of Planetary PROBLEMS, the ſignal and im- 
Y portant Uſe of the Celeſtial Globe will be no leſs conſpicu- 
- _ © ous than in the former, and muſt. be very entertaining and 
d advantageous, as by this Means we are always enabled to 
0 


"ay 
a — 


—_ 


* 


y are the Times required for 


beyond thefe, the Lafitüde of the Moon will be too great to 


Bee this curious Part of Aftronomy explained at large in 


nd how many, and what Planets are above the Horizon; * 
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and, conſequently, the proper Subjects for our Inſpectian and 
Obſervation at any given giyen Time of the Lear. 


But, as the Motion of ſome of the Planets are very quick, 


and even thoſe of the ſloweſt are very ſenſible in the Space 
of 12 Months, therefore it becomes neceſſary, by previous 
Calculation, to have their Places acſertained for every Day 
in the Year, (in the ſame Manner as for the Moon) in an 
Ephemeris; and hence it is we find five ſeveral Columns fol- 
Jowing that of the Moon's Latitude in the Table of Geo- 


centriè Motions, appropriated to the five PLANETS. reſpec- 


tively, ſhewing the Sign, Degree, and Minute of the Felde : 
which each Planet poſſeſſes on the Noon of every Day 
throughout the Year. This is evident by Inſpec̃tion of the 


 Ephemeris. 


The InCcLINATIoNns of the Planetary : OrzirTs, or the 


Angle they make with the Ecliptic, is, in general, ſo ſmall 
as not to be regarded, except only for Mercury; and there- 
fore the ſilk String, which was uſed for the Moon's Orbit, 
is not here neceſſary. The Problems, therefore, peculiar 
to the 


Prob. XXXV. To find the PLACE of the given PLANET in 
the ECLIPTIC for a given TIME, _ dT 2 


Look for the giyen Month in the Ephemeris, and oppolite | 
to the given Day of the Month is the Planet's. Place in the 


Edliptic, in the Column proper to that Planet, Thus, for 
Example: On May gth, 1762, you will find © 


Saturn's Place at Noon is P.-..-18 26 


SW i ny 55 16 46 
15 Pr Wyn 
 Aerury's 8. ³· 


Having found theſe Places, you ſtick the Paper Planets an 


the reſpective Points in the Ecliptic, to denote them. 


Prob. XXXVI. To find the PLACE of @ PLANET in its | 


proper ORBIT, 


- Having found the Planets Place in the Ecliptic, you will 


take out of a ſmall Table, on the Top of the Page, the 
Numbers proper to the Planet for the Day of the Month, 

_ neareſt to that of the given Day: This is the Planet's LA - 
 TITUDE, North or South, according as the Letters N, or S. 


ſtand above it. This Quantity of the Latitude is to be ſet 


off in the Circle of Latitude in the Planet's given Place, 


towards 


n PROBLEMS of the Praxgrs. 39 


towards the North or South Pole of the Ecliptic, as the 
faid Letter N or S directs, and that is the Planet's true Place 
in its Orbit. Thus on the gth of May, 1762, I find the 
Latitude, in the Column for Saturn anſwering to the 5th 
Day, to be 2? 16? South, which, therefore, is nearly the ſame 
on the gth, and conſequently gives the Planet's Place in the 
| Southern Part of his Orbit. On this Point, therefore, the 
| Patch muſt be put to repreſent the Planet's Place truly on 
AS TT y 2c 
N. B. Though the Geocentric or Apparent Latitudes of 
Saturn and Jupiter are nearly the ſame as their real Latitude, 
vet, that of Mercury will always be leſs, being ſeldom more 
than 4 300. On the contrary, that of Venus and Mars will 
ſometimes much excted the two Latitudes, as being at thoſe 
Times much nearer to us than to the Sun. 
Prob. XXXVII. To find the TIME when a given PLANET 
RISES, CULMINATES, er SETS on a given Day of the Years, 
and in a given Latitude, © nn) 
Rectify the Globe for the Latitude of the Place, bring the 
Sun's Place for the given Day to the Meridian, and ſet the 
Hour Index to Xl} : Then having found the Planet's 
Place, bring it to the Eaſtern Edge of the Horizon, and the 
Index will point out the Time of its riſing. Then brin 
the ſaid Place, or Patch, to the Meridian, the Index will 85 
then ſhew the Time of its Culminating, or being full South, - 
_ Laſtly, turn the ſaid Patch into the Weſtern Edge of the 
Horizon, and the Index will there ſhew the Time of its 
: ; „ „ 
For Example: On the gth of May, 1762, at London, theg 
Place of the Planet Jupiter was in Y 249 48': Then rectify- 
ing the Globe, bring the ſaid Place Weſtern to the Horizon, 
and the Index will point to III Hours 20, the Time of his 
riſing in the Morning: Then, revolving the Globe till the 


ſaid Point comes to the Meredian, the Index will ſhew the 


Time of its Culmination to be 15 after X; and bringing 
the ſaid Place to the Weſtern Part of the Horizon, the In- 
dex will point to 15 after V, the Time of the Planet's 
7 Tera eatonte 4 ada 


From all which it evidently appears, that at that Time 
122 was not to be obſerved in the Eveuing, and but a ve 


little Time in the Morning; for as he roſe Hut about half 

an Hour before the Sun, neither his Altitude nor the Aurora 

would permit his being viewed to any Advantage. And 
e R thus 
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thus this Problem repeated. for each of the Planets; vill ſhew 


which of them are, or are not, in a Poſition to be ſeen on aur 


given Night in the Vear. r. 


Prob. X XXVIII. To find direchy the PLayers "which are 


ABOYE the HORIZON at SUN SET, hen any given Dax ond 


LATITUDE. 

Find the Sun's Place for the given Day, bring it to th 
Meridian, ſet che Hour Index to XII, Day, elevate the Pole 
for the given Latitude: then bring the Place of the Sun to 
the Weſtern Semi-Circle of the Horizon, and obſerve what 


Signs are in that Part of the Ecliptic above the Horizon, 


then caſt your Eye upon the Ephemeris for that Month, and 


you will at once ſee what Planets poſſeſs any of thoſe ele- 
ated Signs; for ſuch will be v1/ible, and fit for Obſervation 
on the Night of that Day 


Thus, for Example: On the 9th of May, the Sun being 


5 in 192 00' of % and in the Weſtern en will be Gemi- 
1 Cancer, Leo, Virgo, Libra, and Scorpio But in the Ephe- 


meris you will ſee only one of thoſe Signs poſſeſſed 15 a 
Planet, which is Mars, who i is then in = 169 40% in the 


5 Eaſtern Hemiſphere. 


But then, two Signs more may be added for the . 
that may ariſe before Mid- night for that Day, which added 
to the former, make eight; but no Planet is found in 


: them; therefore Mars will be the only Planet to be ſeen : 
that Night, 


Prob. XXXIX. To fad * any of the three ſuperior 


PLaneTs will RISE at SUN-SET, in a given Latitude. 


Rectify the Globe for tlie Latitude, and in the Ephemeris 


find the Planet's Place, which ting to the Eaftern Part of 
the Horizon, then the Point of the Ecliptic, exactly oppoſite 
to the Planet's Place, will be the Weſtern Part of the Ho- 


rizon; and when the Sun comes to be in that Point, it 


will, of Courſe, ſet when the Planet riſes on that Dey; and 
in the Calendar it may be ſeen, when the Sun poſſelie 
Part of the Ecliptic, which will be the time required. 


es that 


But this is very eaſy to be obſerved in the Ephemeris only, Y 


by! taking Notice of that Time of the Year when the Sun 
aud the Planet poſſeſs two oppoſite Points in the Ecliptic ; 
for, in this oppolition, the Planet muſt riſe when the Sun 


ſets. 
Thus, for Example On the agth Day of Oatber, the 


Sun 


"0 


= »& RO. 


Aſpects, on the Ri bi-hand Pages of the Ephemeris. 

fd the ri ht ASCENSION, DEctiNAaTION, 5 

AMPLITUDE, AZIMUTH, LTITUDE, Hoon of the Nio HT, 

1 Se. of any given PLANET, for. a Yay ef a Month and Latitu * 
given. 

* Rectify the Globe for the. given Lititude and Day of the 

Month, then find the Planet's Place, as ditected; 7 then 


in PROBLEMS of the COMET: 41 


Sun and, Fire, will be in Oppeſition, and conſequently the 


Planet will riſe when, the Sun ſets, 


But as to Venus and Mercury, as one is never ſeen to ge | 


part from the Sun more than about 472 oO, and the other 
not more than about 212, the Times of their _—S at Sun- 
ſet will be eaſy to obſerve, imong the Tables mutual 


Prob. XL. Ta 


the right Aſcenſios ion, Declination, Amplitude, Azimuth. Altitude, 
aur, Ac. are all found, as oitected in the Problems for the 


Sun; there being, no Difference in the Proceſs, no Repeti- 


tion can be neceſſary 7. Tab 


But left any of our Readers ſhould have the Curioſity of 
performing theſe Problems according to the preciſe Truth; 


and would chuſe to repreſent their Orbits by a ſi k String; 


or Thread, as was directed in the Caſe of the Moon, it will 


be neceſſary to give here the Places of the Nodes, and Ineli- 


| nation of the Orbit, for each particular Planet, as below : pb 


2 l 5 | 1 * 
The Place C Mereay OF * 3 
| enus „ * 
of the Aſcend- I -4.; 1 % Wa Pats of 
ing NoDe of V 
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The Us of the © OELESTIAL Grows! in I Sorvrion of 


PROBLEMS relative to the fixed STARS. | , | "19 


nt [ $ 
W : 
* 


as 


-7E now proceed to thoſe 5 3 Fe on the Celeſtial 
Globe in which the STARS are concerned, which, 
with reſpect to the preſent * we my very well conſider 


42 The Ust of the CELESTIAL GLoBE 

2s fixdd, ſince their Motion is fo exceeding flow, as not to be 
ſenſible in leſs than Half a Century: And as their Places are 
f Tae roche on the Globe, and we intend not here a 


hiloſoptiical Diſcourſe on the Stars, ſhall only obſerve, 


* 


1 hat they are ranged into vatious Cons TELLATIONS on the 
1 Surface of the Celgſtial Grokk, as artificial Helps for diret- 
Ih: ting us how to know, and where to. find them in the Hea- 
1 Tens. The Names of theſe Conſtellations ate to be learnt by 


Inſpection of the Globe, whete they appear very plain; as 
alſo their Forms and Diſpoſition ; you will find the Stars 
depicted in different Degrees of Magnitude, as they 15 
to the Eye, the largeſt being called Stars of the fr/? 
nitude ; and upon the Globes you will ſee them decreaſed to 
the 6th or 7thwMagnitude. Wheneyer you are to perform 
[ any Problem of the Stars on the Globe, it is ſuppoſed that 
110 you have rectiſied the Globe for the Latitude of the Place, and 
itt for the Sun's Place for the given Day at Noon, as in all the 
'/ - ether Problems, and then the Procefs will be very eaſy and 


Lil in fo fd the right dernen ind Drermnrien 


T8148: /// LEE e 
1 A eee 7 19 um nes ed. 
{19} Bring the given Star to the Meridian, and the Degree 
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under which it lies, is its Declination; and the Point in 
which the Meridian interſects the Equinoctial, is its right 

144 Aſcenſion. For inſtance, let Arcturus be the given Star, this 

141 brought to the Meridian will be ſeen under the 20? 20% 


[gt Which is therefore its Declination, North; and its right 4 
81/11 cenfion 1s, at the ſame Time, ſhewn in the EquinoQial to be 


2112 0&/. Again, another Inſtance may be/Sirius, the Dog- 


Ch 
* a . þ4 
. e „ 


which brought to the Meridian, will be ſeen under the 


1 Aar, 


ne 16* 30%, which is his Declination South ; and its right A. 
wr „ * 982 20 in the Equinoctial Line, © 
= Prob. XLII. To find the LaT1TUDE and LONGITUDE of 


* —Y 
<2, 
——— — . — e „ * ly 
a Tg IT TORE . e e — — 


1 given Star. w WENN. | 
WH: Bring the Pol. x of the Eeliptic to the Meridian, over which 
1 f the Qüadrant "of Altitude, and, holding the Globe very 
#* | Ready, move the Quadrant to lie over the given Star, and it 
BERTH will cut that Degree in the Edge as will ſhew its Latitude 
| fro the Ecliptic, and in the Eeliptie that Quadrant will 
i cut that Degree which is called its Place reduced to the Eclip- 
. lic, or LonG1TUDE from the Beginning of Aries. Thus, 
| Ep With reſpect to Ar &nrus, its Latitude from the. Ecliptic 
| 


"| wm will be fouhd 362 20! and its Longitude in the Ecliptic 
ve | Bout 20? 20 of Le, This Froblein. regards either 


Day of the YEAR. 


will alſo appear, on the Circle of the Horizon, that . 
with about 40? of Amplitude to the Nortb, and ſet with 
ſame Amplitude from the Weſt. . 


PEO EET 
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Pole, as the Stars are in the Northern or Southern Hemif+ 


pberes reſpectively. 


Prob. XLIII, The Right Ascexs10n' and DECLINATION 


of a Star being given, to find its Place on the Globe. x 


* 


Turn the Globe till the Meridian cuts the EquineRiial th 


the given Degree of right Aſcenſion : Thus, for Example: 
ſuppoſe you find in the Table the right Aſcenſion of Aldebaran 
to be 65? 307, and its Declination to be 16? Notth ; then 
turn the to 


71obe bout till the Meridian cuts i the Equiuoctial 
in 65 30, and under the 162 of the Meridian, on the Nor- 
thern Part, you will oblerve the Star Aldebaran, or the Bulls 


ye. 


Prob. XLIV. To find the Time of the riſing, ſoutling, fer- 
ting, Amplitude, &c, of any STAR in à given LATITUDE and 


The Precept is the ſame as in the Problems for the Sun. 


Thus, let it be required to know at what Time the Pleiades 
(or Seven fart) riſe, ſet, &c. in the Latitude of London, on 
the 11th of May. The Globe being rectifled for the Lati- 
tude of London, and the ſun's Place for the given Day, turn 
the Globe about till you bring the Ple:adgs into the 1 
Semi- circle of the Horizon, and the Index will Point to IV. 
 15/, the Time of their viſing in the Morning, —Then bring the 


aſtern 


faid Cluſter of Stars to the Meridian, and the Index will point 


to about Z after XII for the Time of their culminating, or 


being upon the Meridian, —Laftly, brin them to the Weſtern 
Horizon, and the Index will point to vil 


* J. 307, which ſhews 
the Time of their ſetting in the Evening of that Day.—It 


the 


Prob. XLV. To find when 


hen a STAR RISES and SETS Cos- 


* 


MIC ALL, in @ given LATITUDE, 


% 
* F * = 


Rectify the Globe to the Latitude of the Place, and bring 


the given Star to the Eaſtern Part of the Horizon, then ob- 
ſerve what Point of the Ecliptic riſes with jt, and find the 
ſame Degree of the Ecliptic upon the Frame of the Horizon, 


againſt which is the Day of the Month when the given Star 


riſes. Coſmically —— Afterwards, bring the given Star to the 


* gee the Table of right Aſcenſion and Declination of the Stars at the 
2 Weſtern 
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11 Weſtern Ede «of the Hoticon'” and obſerve what Deg ree of 
Sf [be Ecliptic its | in the Eaſtern Part, then the Day of the 
1; 36 '* Month in the Calendar, which anſwers to that Degree, is 
1H the Time when the Star ſets Coſmically. 
| 4 1 For Example: Mencar, in the J/bale's Mouth, riſes with 
1 the 10? of Gemini, in the Latitude of London, and therefore 
Fi fl Tiſes Coſmicaliy on the firſt Day of June. Again, by bring- 
TS 23S: . | 
[3 ing the Star Mencar to the Weſtern: Part of the Horizon, 1 
181 4 find the 29 of Sagittarius riſing in the Eaft, anſwering to 


which is the 24th. of November, the Time on which that 
Star ſets Coſmically. \ 

Prob. XLVI. To find the Tine when any STAR will RISE 
er SET ACRONICALLY, in a given Latitude. 
| The Example will here be ſufficient: © Therefore, let 
| Sirius or the Dog-Star, be brought to the Eaſtern Edge of 
| ity the Horizon, and then obſerve what Degree of the Ecliptic , 
| i., in the Weſtern Part of the Horizon, which you will find 
to be the 18? of Aguarius, againſt which is the th Day of Fe- 
bruary in the Calendar, the Time when the Dog-Star riſes 
Acronically, or at Sun- Jet, and, conſequently, when it t begins 7 
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1 to be 1 5 25 in the Evening. 

M3; ©" "Then, for the Acronical ſelting of the Deg Har, turn the 

1411 Olobe about till he is ſetting in the Weſtern Horizon, and 

N } [| . Tee what Degree of the Ecliptic i is, at the ſame Time, ſetting 
CE 108 with him, which you will find is the 24? of Taurus; and 
11:1 ; therefore, about the 13th of May, this Star ſets Acronically, 
17471 or with the Sun, and conſequently 1 is no longer to be ſeen i in 
191173 the Evening. 

1 | | Hence it is plain, thoſe Months of the Year which inter- 
0 vene between the Acronical riſing and ſetting of the Star, is 
11 the Space of Time in which that Star may be ſeen above tue 
1341 Horizon, of the given Latitude, in an Evening. 
11461 a Prob. XLVII. To find when any STAR CULMINATES, or 
RIG tomes upon the Meridian with the SUN, | 
Bring the given Star to the Meridian, and obſerve what 
Degree of the Ecliptic comes upon the Meridian with it, 
T5 (108 and againſt that Degree i 1s the Day of the Month, in the Ca- 

U | lendar required, 

mi (Hd For Example: Let the given Star be 97 bn which 

11 bring to the Meridian, and you will obſerve the 16? of Leo 

| [| 1 interſected by the Meridian at the ſame Time; againſt 

| [ qt Iu, in the Calendar, is the 9th Day of dugufh, which | 

0 191.0 | : 

101 

11 

1 

UN i 
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58 on Day be 3 49g, when that Star Culminates with the 


Prob. XLV III. % find at dl Time of the Year a Star i ir 


upon the Meridian at Mid-night, 


Bring the given Star to coincide with the noffurnal Part 
of the Meridian, and then obſerve what Point of the Ecliptic 


is interſected by the diurnal Part of the Meridian, and the 


Day when the Sun poſſeſſes that Part of the Ecliptic, which 


vou will ſee, by the Calendar, is the Time required. Thus, 


tor Example: the Star called Deneb, in the Tip of the Great 
Bear's Tail, being brought to, the "no@turngl Meridian, the 


Degree of the Ecliptic lying under the South Semi-circle of 


the Meridian, is the 262 of Aries, againſt which is the 16th 


Day of April, the Day of the Month on which that Star will 


| on the Meridian at XII at Night. 
Prob. XLIX. To ſind the OzLiQue ASCENSION of a given 


Star, and thereby the Time of its being above the Horizon i ma 


given Latitude. i 
This Problem is performed in the Manner already x pre- 


ſcribed for the Sun, Moon, and Planets. Thus, for Alde- 
baron, rectify the Globe to the given Latitude, and you find 
its right Aſcenſion, by Prob. XLIII, to be 05? 3 O' ; by bring- 


ing t 


e Star to the Eaſtern Horizon, his Gli e Alcenſton 
will appear to be 412.30': the aſcenſional 7 end there- 
fore is 24? ; which converted into Time, is 1h 36', which, 
added to h, makes 7h and 36/, the half Time which that 
Star is above the Horizon in the given Latitude; and there- 
fore the whole Time is 15h 12/. | 


Prob. L. In a given Latitude, Day of the Year, and Hour 
of Fe Night, to find the ALTITUDE and AZIMUTH of a given 


STAR. 
Rectify the Globe to a given Latitude, and Day of the 


Tear, then ſet the Hour Index to the given Hour, and move 
the Quadrant of Altitude to the given Star, its Azimuth 

will then appear in the Horizon, and its Alitude on the Edge 

5 of the Quadrant. 
For Example. In the Latitude of Londin, the 11th of 


ay, at Xl o'Clock at Night, 1 find the Altitude of Cor 
Leonis, or Lion's Heart, to be 262 50, and its Azimuth 762 
30 from the South towards the Weſt, or nearly We/t * 
douth, / , 
Prob, LI. From the frei Al 1 a os to 4 the 
ur 
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7 of the Night in à given Day of the Year, and in a knows 
Latitude. | | | | 

KRectify the Globe for the given Latitude and Day of 
the Year, then turn the Globe about in ſuch a Manner that 
the Star may be upon the Edge of the Quadrant in the given 
Degree of Altitude, then will the Index point to the Haur 
/ the Night. This is but the Converſe of the former Pro- 


lem, and therefore needs no Example. 


Prob LII. From the obſerved HouR. and MixurkE of @ 
STAR'S RISING, or SET TING on a given Day, to find the — \"_- 


* 


77 ̃ io to: 1 
Rectify the Globe to the given Day, and turn it 
about till the Index Points to the given Hour and Minute, 
where keeping it ſteady, let the Meridian be moved up and 
down in the Notches of the Horizon till the given Star 
touches the ſame, then will the Degrees of the Meridian, in- 
terſected by the North Part of the Horizon, ſhew the Ele- 
555 of 1 Pole, and conſequently the Latitude of the 
z. Ee * 
For Example: Suppoſe, on the 11th of May, at IV in the 
Morning, J obſerve the bright Star in Caput Aeduſæ riſing; 
then by rectifying and moving the Globe, as above di- 
rected, the Latitude of the Place will be found to be 242 30 


* 


& 


Prob. LIII. From an Obſervation of two known Stars being 
aàpon the ſame Aztmuth in a given Latitude, to find the Hour of 
the Nis bi, | | ö 


Rectify the Globe for the Latitude, and the Sun's Place 
on the given Day, then turn the Globe about in ſuch a 
Manner, and alſo the Quadrant, till its Edge lies over both 
the given Stars preciſely, then will the Index point to the 
. ̃ ̃ — TT 
Thus, for Example: on the 11th of May, in the Latitude 
512 30% the two Stars called Lucida Lyre, and Alcair, will 
both be on the ſame Azimuth at 4 paſt II in the Morning. 
Prob. LIV. From an Obſervation of two known STARS, 
having the ſame ALTITUDE, to find the HOUR of the N3GHT. - 
Rectify the Globe to the given Latitude and Day of the 
Month, then move the Globe about ſo that the ſame Degree 
of the Quadrant may cut both the given Stars; then will the 
Index point to the Hour of the Nigbt. r 
For Example: on the 1 ith of Aay, in Latitude $1? a: 
the bright Star in Pegaſus's Wing, and that in the Head of 
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Atdromeda, will both of them have an equal Altitude at Three 
Quarters of an Hour after II in the Morning. 
This and the foregoing Problem are uſeful when 
the Quantity of the Azimuth, or the Altitude of the two Stars 
is not known : for, by a Plumb-line only, it may be'known 
' when any two Stars have the fame Azimuth; and any Staff, 
c. moved parallel to the Horizon, will give the equal Al- 
titude of two known Stars with _ IF, 


N. B. 


Prob. LV. From an O5 F 
+idian, and another in the 


Find the LATITUDE of the ee 
Bring the Star that was obſerved in the Metidian of che 
Place to the Meridian of the Globe, and keep the Globe from 


movin 
in the 


a known Stir i in the Me- 
4 Part of the Horizon, 6 


round its Axis; then ſlide the Globe up and down 
otches, till the other Star is broughtto the Eaft, or 


Weſt Part of the Horizon, and that nen of the Pole wilt 
ben, the Latitude of the Place. 
Thus, for Example : When Sirius is upon the Meridian, 


Arcturus will be upon the Eaſtern 88 of the Horizon in the ) 


+ Latitude of 44 40. 


Prob. LVI. From the iert Altitude of two Stars. ma 
given Azimuth, to find the LaTiTUDE of the PLact. © 


Set the Quadrant over both Stars of the obſerved Degrees 


of Altitude, and there keep it from moving, 
Metidian up or down in the Notches *till the Quadrant cuts 


then ſlide the 


the given Azimuth in the Horizon; then the Elevation of 
the Pole will be the Latitude required. 


For Example: 
Star, are both on the Azimuth of 782 


Cor Hydræ, and Procyon, or the little Dex 
45. South Eaſt, one 


with 55 of Altitude, and the other wr 3 5? „in the Latitude of 


262 . 


Prob. LVII. To find the 0 IRCLE or Parallel of perpetual 


APPARITION, or ( 


LATITUDE. 


By rectifyin the Globe to , the Latitude of the Place, and 


turning it round on its Axis, it will be immediately evident, 


CCULATION of a fixed STAR in a givm 


2 that the Circle of perpetual Apparition is that Parallel of De- 


clination which is equal to the Complement of the given 
- Latitude Northward ; and for the perpetual Oeculation, it is 
the ſame parallel Southuard ; that is to ſay, in other Words, 
all thoſe Stars whoſe Declinations exceed the Co- 
Will always be viſible, or above the Horizon; and 4 
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in the oppolite Hemiſphere, whoſe, Declination exceed: the 


Co-Latitude, never riſe above the Horizon. 


For Inſtance; In the Latitude of London 5 12 30% 01 
Co-Latitude is 362.30”, gives the Parallels Jefired ; for all 
thoſe Stars which are within: this Circle, toward the North 
Pole, never deſcend below our Horizon; and all thoſe Stars 
which are within the ſame Circle, about the South. Pole, can 
never be ſeen in the Latitude of Londen, as they never aſcend 
above its Horizon 

Prob. LVIII. To repreſent. the Facs of the Hayes on the 
Gros for a given Hou on any Day of the YEAR, | 

Rectiſy the Globy to the given Latitude of the Place By 


Day of the Month, ſetting it due North and South by the 
| Needles then turn the Globe on its Axis till the Index points 


to the given Hour of. the Nicur : Then all the upper He- 


FE miſphere of the Globe will repreſent the Vi ſible 0 of the 


Heavens for that Time; by which it will be eaſi y ſeen what 


CornsTELLATIONsS and. STARS of Note are then above our 


Horizon, and what Poſition they have with, * ſpect to the 


Points of the Compaſs. In this Caſe, ſuppoſing the. Eye 
was placed in the Center:of the GLOBE, and Holes were pier- 


ced through the Centers of the STARS on its Surface, the 
Eye would perceive through the: Holes. the various corre/2 


pouding STARS in the FIRMAMENT ; and hence is; would be 
eaſy to know the ſeveral Conſtellations . at. Sight, and to. be. 
able to call all the Stars by their Names, 


The Uſe of this Problem is moſt ee as it acquai 


us at any Time with the apparent Face or State of the Hea- 


vens, and ſhews us when the Moo, or any of the PLANETS, | 
may be ſeen, or fit for Obſervation by the Teleſcope. We 
can alſo from hence learn, when any of thoſe curious and 
wonderful Objects, called Nebulcus: STARS, may he een, 
and which ſtrike the Mind of the Obſerver with Amazement, 
by preſenting to his View an indefinite Number of the ſmalleſt 
fixed Stars through the whole Field of View in his Teleſcope, — 

From hence alſo, the Poſition of that very extraordinary Phæ- 


nomenon called the Galaxia, or M:ilky-way, is at any Time 
known; and from hence thoſe ſilly and ſuperſtitious Notions 
of its having Relation to the Wind, with other aſtrological 
_ Faoleries, will intirely vaniſh, bi, of ſingle Problem, 


therefgre, may be conſidered in its ſelf as ſufficient to re- 
commend the UsE of the Cele/tial GLo, to every ſtudi- 
dus and rational Mind, as the moſt necellary Inſtrument 


of 


in PROBLEMS: of” the. STARs, 
of bis Celeſtial Tuition, of KnowWLEDGE of the HRA- 


Ven - 7 


By the following Faik the Prei- of the moſt confiderd 
able Fixed STARS are found upon the Celeſtial Grog in the 
ſame Manner as Places on the Surface of the Terreſtrial Gong 


are found by a Tavis of their LATITUDE and -ONGITUDE, 


— 


Mer. — 4 &- 2 8 44 A m4 8 4 _ N 3 4 
* — * * , N 


* 


4 { TABLE of the Right ASCENSION and Dzeumarion 


7 the 188 FIXED STARS, 


tk. rn 


1 | | — — — — 
True . of. the Nan their Mark 1 ti 1 Dectination. 
Bayer, and their Magnitude. | 


| rg in Pega't us. MEI _ f 2. | 171 56 N. 

[The Breaſt of Caffiopeia — — a z. 58 N. 
The Tail of the Whale, — — 1. 438. 

The Polar Star. — — — 22. 18 N. 


The Girdle of Caſſiopeia, — — 


E 
A 
B 
a 
FF 37 N. 
The Girdle of Andromeda. — — 62. 31 N. 
Ila the Ear of Aries — — — 74. 40 N. 
Ir be preceeding Horn of Aties. — 63. 41 N. 
Ire Foot of Andromeda, — — 72. N. 
The bright Star of Aries. — — 42 2. 13 N. 
The Wale's Mouth, Mencar. —— "4 16 N. 
 IMedula's Head. — www #2; o N. 1 
The bright Star of Perſeus. — — 42 2. 22 N. 
[The Bull $ Eye, Allebaran, — | I, 2 1 N. ' 
{The Goat Star, Capella, — ' 41. 14 N 
The Foot of Orion. —_ 1. 38. 
{The norchern Horn of Aris. — * 36 N 
The weſtern Shoulder of Orion. — 2, 25 N. 
{The firſt of Orion's Giydle, — — 2. 59 8. 
| The ſecond, — — — 2. 39 8. 
The third. — — — 2 22. 50 8. 
Auriga's Shoulder. — — 2. 28 N. 
7 s eaſtern Shoulder, —— 1. 21 N. 
Bright Star in the Foot of Gemini. 2. 2 N. 
[The great Dog-Star, Sirius. 5. , 
' IThe northern Head of Gemini. 


. [The little Dog-Star, Procyon. 
Tone ſouthern Head of Gemini. 
Tydra's Heat. — 


* * # a 


The Lion's Heart, Regulus. — iy 1. 
In the great Bear. Sy. _ 2. 
Ilsa the great Bear. — 2. 


The Tail of the Lionn—— 
Tn the Thigh of the Bear. — 
n che great Bear, — — 
'JThe e fill Star in the Tail of the Bear. 

The Virgin's Wing. 
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þ 


The Je of the ir £69, their Mark in Jae: T D. 


Bayer, and their þ ons ping D. M 51D. 71 Sl 
ed 4: 8. 


1 The Virgin's Spike. 1 Le rigs 6 i} 9 53 | 


— 


— 


The 2d Star in the Tail of the great Bear. @ 2. [198 31 11056 11 5, 
The 3d Star in the great Bear's Tall. n 2.204 1 11150 31 5 
Aicturus. — — — 211 57120 27 


7 e — 
9 *Z b 


4 
\ 
8 
3d 
219 22 Big © 658 
222 55 $175 8 53 
1225" 59 37 8 28 8 
231 5 15/27 32 50 
233 4 58/7 12 25 
237 49 39/9 7 108. 
243 8 175 52 11 8. 
245 57 $5110 3 138. 
55 51 37114 41 10 N. 
26% 54 5712 45 25 N. 
4261 14 2952 29 23 N. 
2.1262 52 74 41 23 N. 
267 45 55151 31 2 N. 


The bright Star in the Crown. 
The bright Star in the Serpent” 5 N eck. 
The Northe: n Star in Scorpio's Forehead, 
he Heart of Scorpio. — — 


8. 
N. 
N. 
« N. 
P 8. 
2 N. 
2 8. 
a N. 
PI N. 
8 8. 
| 2 | 
he Knee of Serpentariuss — — “ 
4 
a 
8 
2 
7 
: 
a 
0 


{The Head of Hercules... — — 
The Head of Serpentarius. — | 
Irhe bright Star in the Dragon's Head. 
he Serpent's Shoulder, — — — 
be bright Star in the Dragon's Head. 
The ſouthern Bow of Sagittarius. —— 


2 


3.272 0 4034 28 13S} - 
Bright Star of Libra. -—— —— 4 1.1277 10 43133 44 437 Nd. 
The Shoulder of Sagittarius, — 3-[280 2 46/26 34 27 8. 
True bright Star of Aquila, —— — a 2.1294 43 52 8.1% en 

The Horn of Capricorn, — + —— 6 2.301 49 59/715 31 49 8. bs 
1 "al ofthe Swan. — — 24 2. 308 1 14 35 20 N.] 
The preceeding Shoulder of Aga. 5 3-1319 41 27] 6 37 335 8. 5 
PPegaſus's Mouth. - 1 $1323 - 4 7411 3. 40. .21 Nl 
[Star in the Tail of Capricorn, — — 93323 23 58; 17 12 36 * 
Sr heat in Aquarius. 3 — 8 3.340 25 53117 6 288. 
A omalhaut. — — .4 2 22430 84 12 8. 
Pebcat in pegaſus. — — 62.343 o 18026 46 7NA 
artab, dito. — — 41.34] 1 1113 34 10 N. 
— 8 Andromeds's Head.— — 4 2.1558 58 527 52 NA 
1 — Star in — C 8 Chair, , —— 6 2.1359 5 057 is 27 NJ 


4. B. The Greek Lure ay 8, 7 ger are Exod to Jiflerent 

9 | in each Conſtellation, for the Sake of a mere Particular 

| and eaſy Nomination of them; thus they conciſely ſay, » 

Draconis for one of the bright Stars in the Head of the Dragon 
Alſo the Digits 1, 2, 3, *&c. after the Letters, denote the _ 

SARS of the Fir/, Land. Third, &c. MacniTupes—In 


the laſt Column, the Fottars N and 8 en the Decrr- 
5 NATION to be N or . 


— % 


nA. 


— 


and CATALOGUE: of STARS. 5¹ 


4 
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Of the various ASTERISMS and CATALOGUE of STARS, in 


the ZoDlac,' and in the Northern and Southern HEMIS- 
c Do  rmnanar gt enn 


TR Surface of the CETEsTIAL GLonE may be ef. 
1 reemed a juſt ano adequate Reprelentarion of the go 


9 77 ö I E | 4 | £ ' et 1 . 
cave Expanſe of the Heavens, notwithſtanding the Objec 


tions of Shickardus and others to its Cavity, for it is eaſy 
to conceive the Eye, placed in the Center of the Globe, and 


viewing the Stars on its Surface, ſuppoſing it made of Glaſs, 
nas ſome of them are; or if Holes were, made in the Center f 

each Star, then, as 1 ſaid, the Eye in the Center of the Globe, 
would view through each of thoſe Holes the very Stars in the 


Heavens repreſented by them. 


* 


Becauſe it would be impoſſible to have any diſtinct or re- 


gular Ideas or Notions of the Stats in reſpect of their Number, 


Magnitude, Order, Diſtances, &c. without firſt reducing 
them to proper Claſſes, and arranging them in certain Forms, 
Which therefore are called AsTERISMS of CONSTELLATIONS 3 


| this was done in the early Ages of the World by the fitſt | 
| Obſervers of the Heavens, and thoſe who made Spheres or 
elineations ; of whom Sir lgaac NEwToN reckons Chiron, 


the fabled Centaur, the firſt who formeq the Stars into Con- 


ſtellations, about the Time of the Argonautie Expedition, or 


ſoon after; and that the ſevetal Forms or Aſieriſint wete, as 
it were, ſo many ſymbolical Hiſtories, ar Memorials of Per- 


| ſons and Things remarkable in that Aﬀgire Thus Aries,jthe 


am, is commemorated for his Golden Flescs, and was made 


the firſt of the Sigos, being the Enſign of the Ship in which 


| Phryxus fled to Colchis.,. Taurus, the Bull, with brazen 


Hoofs, tamed by Faſon ;; Gemini, the Twins, viz. Caſter 


and Pollux, two of the Argonauts | the Ship 4rgo, and D- 


dirur the Dragon, &c. which all manifeſtly relate"to the Affairs 
of that Expedition, which happened about forty or fifty 


Years after SoLomoN's Death 3 Or 34 Years before the 
ras Wan | . con, 


y this Means they could make Catalogues of the Stars, 


record their Places in the Heavens, and call them all by their 


Names. Hipparchus is ſaid to be the firſt Who framed a 3 
eee Catalogus 
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Year 1689. They are dif inguiſhed into ſeven Darts. of 


= third Volume of the Hi mY Cel Pi. MF 


5% Of the warious ASTERTSMS | 


Catalogue of the Stars, which was afterwards copied by 


Ptolemy, and adjuſted. to his own Time, 4. D. 140. The 


Number in this was 1026, Aſter ibis Ulugh Beigh made 
a Catalog of 1022, reduced to the Year. 1437.1 Tyco 
Brahe rectified the Places of 1000. Stars; 3. but his Catalogue, 


pubſiſhed by Zongemontanus, contains but 777, for the Year 


1600. Bayer publiſhed a Catalogue of 1169. Hevelius 
compoſed a Catalogue of 1888 Stars, adjuſted to the Year 


1663. But the largeſt end moſt compleat of all, is the 
_ Þritiſh Car atocus by Mr, FLaMsTEED, containing about 
| 3000, of which ſcarce 1000 can be ſeen by the naked Ey e in 


e cleareſt and darkeſt Night. They are rectified for the 


Magnitude in their proper Conſtellations; whoſe Names, 
together with the Number of Stars in each, and of each par- 
ticular Magnitude, hete follow, as I have taken chem Kon . 
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Bootes. — 1 55 
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pametopardus, - 58 
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oma Berenices. 40 
Verona Se ten. 
Cygnus, ——— | 
| Deiphinus, — 18 
Draco. ——— 40 
Equueleus, — | 4s 
Hercules An: 0545 


* 


= — 
— — — — 
2 3 - 


Gn 


— 


— — — 
Fo — ——— BOY: AC 
_ a - 


, cameos * 0 a 
<A GA UCC. rn OS . * 
5 o — 2 
— * - . 


Py 3. —_ 


EP9E2 YL 


w 7 


* 


— 
5 Q e 


Jo vo vw O = es G ow Ou an Oo 


; Leo Minor.  — | 53. , 
Lacerta. ei 16 
; gms. ——— 44: 


Lyra. LS 21 
Perſeus. — 67 sf 
Pega ſus, ——— Tees : -93- 5] 
agitta. — — 23 5 


her pens Ophiu- 7 
| 


— 


— 


i | Ain 


A 
oy 
A 
— 
: 
* 
* 
＋ 
« 
1 
1 
: 
„ 1 
T3 43 Y * 1 
7 .. 
145 15 
14 
t-4. j 
: ; 4 
7 174 
- 5 . 
11 14 
i 
* 


Joo oOo oo oo 000-0000000000000mm0 nm O, 
IO -O OOO o 0 0 o oO > 


cutum, — | 4 7 4 { 
e pentartus, ph” 1 
or Ophiucus | | 69 | | 
: Eriangulum. — 1151 | 
r{a Major. — 1 215 Ci 
; 12 Minor. — 1 24 
5 TIES . 15 5 25 i 


84 


* * 


221 ˙ ͤ˙ m ¾—ͤT—— IDEN 


af” 


n 7 
: A , TL 
* . * 


— — ̃ ⁵ 2 


Sum 


Of the variaus ASTERISMS 
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Vanis major. 
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Camoliontis. 


Orion. 


Tra cum 1 bh 
ribulo. — 

Argo, or Navis 
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Centaurus, \ 

chm Lupo. 4 
alumba Naachi. 
Lorena Auftr. — 
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and CATALOGUE of STARS. 5g 


| The Uſe of ſuch a Catalogue of Stars is very great; for 
from hence we learn, (I.) If any new Stars at any time ap- 
pear, which has never been obſerved before. (2.) If any 
Star, which goto appears, ſhall in Time to come diſappear. 

3.) If the new Star which ſhall appear be the ſame with a 

tar that has diſappeared formerly ; and therefore, (4.) If 
the Stars have any periodical Times of Apparition, Hence- 


* Means or Method of predicting the Appearing ot 
Diſappearing of Stars, (6.) By a Catalogue of the Stars 


we compare their reſpective Places, Situations, and Diftances, 
with Eaſe. (J.) By this Means we alſo compare and de- 
termine the true Places and Motions of the heavenly Bodies 


in general and of the Sun, Mon, Planets, and Comets in 


particular, with many other uſeful Purpoſes. 


Now it 1s actually FaR, that ſome new Stars appear, and 5 


that others di ſappear; yea, that they change their apparent 


Magnitude and diſappear by Degrees. Hipparchus the firſt of 


Men obſerved a new Star, (120 Years before Chriſt) which 


occaſioned his making a Catalogue of the Stars. Another is 
ſaid to have appeared A. D. 130; another A. D. 389; one 
_ exceeding bright in the gth Century, and another in the 


Year 1264. 


But the firſt new Star, of which we have any good Ac- 
count, is that in the Chair of Caſſiopeia, firſt obſerved by 
Cornelius Gemma, on the gth November 1572, and by Tycho 
Brabe on the 18th. Sir Isaac NREWTOx ſays it equalled 

Venus in Brightneſs at its firſt Appearance, and gradually de- 


clined in its Luſtre, till it totally diſappeared in the March 
following. This Star is ſuppoſed to be the ſame that ap- 


peared in the Years 945 and 1264, having its Period about 


310 or 320 Years. 1 17 1 
In Aug. 13, 1596, D. Fabricius obſerved another new Star 


in the Neck of the Aale; and through the 17th Century this 


3 was obſerved to appear and diſappear periodically, its Pe- 


riod being equal to 333 Days. The Phenomena of this, 
and the like Stars, are ſuppoſed to be owing to the Spots on 
their Surface, which ſometimes increaſe and ſometimes dev 


creaſe, in the manner as we have obſerved they do on the 


Surface of pur Sun; for at ſome Times the Solar Spots are fo 
large as to be viſible to the Naked Eye, and very numerous 


at the ſame time? at other Times, no Spot at all has ap- 
ared on the Sun for two or three Years together, 


The different apparent Magnitudes of the Stars are owing 
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38 Of the various AsTERISMS, &c. 


to their different Diftances from us. Had we Teleſeopic Eyes, 
we ſhould ſee many more. Seventy Stars, and more, have 
deen diſcovered in the Pleiades, commonly calied the Seven 
Stars; and all that T'rat of the Heavens called the Mili 
Fay (or Galaxy) is well known to be owing to the Reful - 
gence of a prodigious Multitude of Starsfiſſeminated through 
thoſe Parts of the Univerſe, though at ſo great a Diſtance as 
to be inviſible to the naked Eye; yet are they diſcernable 
in great Numbers through a Teleſcope, and. more in Pro- 
portion as the Inſtrument is better. But for the almoſt in- 
finite (at leaſt, inconceivable and immenſe): Diſtance of the 
| neareſt .fixed Star, the Reader may fee a Calculation in 
 MaRrTiN's . Britan. Vol. 3. P. 263, Edit. z. 
Hence likewiſe we account for that particular Phænome- 
non we call a n-bulous Star, or cloudy, faintiſh light Spots. 
that appear like Stars in an indirect View ; for in order to 
this you have no more to do than to direct a good Teleſcope 
to any one of them, and you will be agreeably ſurprized with 
a View of a great MHultitude of very ſmall Stars, which were 
tho Cauſe of the luminous Spot to the naked Te. 
To the very ſmall apparent Magnitude of the Stars we owe 
| their conſtant Twinlling; for being but Jucid Points, every 
opale Corpuſele or Atem floating in the Air, will be big enough | 
to cover and eclipſe them, when they get in the Right Line 
connecting the Star and the Eye; which Alternations of ma- 
mentary Occulations and Apparitions make the Twinkling of the 
9 Stars we now ſpeak ot. * N 3 
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4 given LATITUDES and LONGITUDES. 


Bring the Degree and Minute of Longitude to the General 2 
Meridian, and look for the given Latitude, whether North 


or South, on the ſaid Meridian, and juſt under it will be the 


Place required. For Example, let it be required to find 
| Lonpon, whoſe Longitude is o, and Latitude 51? 31“; then 
ſuppoſing the firſt Meridian of Longitude, in the Table, to 
paſs through London, and uſing a Globe of 12 Inches Dia- 
meter, bring the Beginning or o? of Longitude, (which you 


will find on the under Side of the Equator,) to the Meri- 


dian, and exactly under 519 30/ on the Meridian, you will 


| ſee the City of Londen on the Globe. 


Again: Suppole, in the Table, you find the Longitude 
of Con/tantinople to be 287 5 /, and the Latitude 41? v/ ; then, 


bring 28? 55/ of the Equator to the Meridian, and under 41? 
6/ on the North Part of the Meridian, you will obſerve the 
City of Conſlantinopie on the Globe, 


Prob. II. To find the Larrrupz and LONGITUDE of any 


Place obſerved on the Surface of the Globe. 


Leet the given Place be Conſtantinople, then, turning the 


Globe about, bring that City to lie under the Graduated 


Meridian, and you will obſerve the Degree juſt over it to be 
41? 2 N. Latitude: Then, cr. the — ob- 


—— 


The Table of Latitude, &c. inſerted at Page 72, is taken from the 
Requiſite Tables, ſecond Edit. lately-publiſhed by Order of the Board of 


| Longitude, where the firſt Meridian paſſes through Greenwich 
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7 O find any particular PLACE on the Globe, from a Table of 1 


$$ The Uſe of the Terreſtrial Globe. 


ſerve the Degree on the under Side of the Equator cut by the 
Meridian, and you will find it to be28? 54 E. Again: Let 
the given Place be Port Royal in Jamaica, which bring to the 
Meridian, and you will find it to lie under the 187 of North 
Latitude, and 77 of Weſt Longitude. 3 

N. B. By this Problem the Difference of Latitude and 


Difference of Longitude between any two Places are given. 


Thus the Difference of Latitude between London and Conſtan— 


tinople is 10? 24/, and the Difference of Longitude between 
Cunſtantinople and Port Royal in Famaica is found to be 


Prob. III. To find all the PLAcks of the ſame Latitupe 


and LONGITUDE with thoſe of any given PLACE. | 


Bring the given Place to the Meridian, then all thoſe 
Places which lie under the Meridian have the ſame Longitude 
with the given Place; and, turning the Globe on its Axis, 
vou will obſerve all thofe Places which paſs under the ſame 
Degres of the Meridian with the given Place, will have the 
ſame Latitude with it. . 25 e . 
Prob. IV. To find the DisTANCE between any two Places 


= on the Globe in Engliſh MII Es. 


Bring one of thoſe Places to the Meridian, then, if the 
other Place lies under the Meridian alſo, the Diſtance be- 
tween them will eaſily appear in Degrees of the Meridian; 
but if the other Place is not under the Meridian, fix a Qua- 
drant of Altitude over one Place upon the Meridian, and 
then bring it to lie over the other given Place, and the Dif- 
ference between them, in Degrees of a great Circle, will be 
ſhewn on the Edge of the Quadrant, which, multiplied by 
the Number 694, (the MilEs in one Degree) will give the © 
Diſtance in  Eng//h Miles: Thus the Diftance between 
London and Rome will be found to be about 132, which re- 
duced, will give go3X Engliſh Miles, or 780 Geographical 


Miles, reckoning bo to a Degree. 


Prob. V. Ted all thoſe PI. Ans 4hat art at the fame Dis-. 


TANCE from any given Place, as LonDon, for Inflance. 
Bring the given Place, or Zmmdin, to the Meridian, and 
fix the Quadrant of Altitude preciſely over it, then turning 


the Qu: drant about upon the Surface of the Globe, you will 


obſ-rve all thoſe Places over which the ſame, or a given De- 
gree of the Quadrant, paſſes, and they will be al] eguidiſtant 
from Lindon ; for, by this Means, the Parallels of «qual Diſ- 
tance will be deſcribed from the Zenith to the Horizon. 
9 | ; e e Ts”. - 


in Geographical PRoBLEMSs. 59 
Prob, VI. To find the AxGLE of PosITIon, or the BEAR- 


ING of any one Place from another given, as London, 

'. ReQtify the Globe for the Latitude and Zenith of one of 
the | aa Places, viz. London, and fix the Quadrant of Al- 
titu 

other given Place, and it will ſhew, in the Horizon, the 
Point of the Compass on which it bears from London; and 
| the Angle, which is contained between the Quadrant of Al- 
titude and the Meridian, is called the Angle of Poſition : Thus 


let the two given Places be London and Port Royal in Jamaica; : 
then, by rectifying the Globe for the City of London, let the 


Quadrant of Altitude (fixed over London) be laid upon Port 
| Royal, and it will cut the Horizon in the Meſtern Point very 
nearly; and thereby ſhews that Port Royal bears almoſt WEs r 
from London. 5 1 

But if the Globe be rectified for Port Royal, and the Qua- 
drant of Altitude be laid over the City of London, it will cut 
the Horizon in about 40 3o/ from the North Point Eaſi- 
ward, which ſhews that London bears nearly North-eaſt from 


Port Riyal, or the Angle of- Poſition is 40? 30' from the 


North towards the Eaſt, „ 5 
Hence it appears, that the geographical Bearing of Places is 


very different from a Bearing taken in a Nautical Senſe; for, 
with Navigators, if one Place A bears Weſt from another 


Place B, the Place B will bear Eat from the Place A, be- 


cauſe they eſtimate the Bearing in a Rhumb Line, but the 


» 


| Geographers in the Arch of a Great Circle. 


And again, if one Place A bears North. Eaft from another 
Place B, the ſame Place B will bear South-//2/ from the 


Place A, as being both on the ſame Raums, or Artificial 
Curve, which cuts every Meridian under the ſame Angle; 


but neither of thoſe Caſes can be true in a Geographical Senſe, 


as appears from the two Places of London and Port Royal in 


the above Problem 


Prob. VII. When it is Noo in a given Place to find what © 


Hour of the Day it it at any other Place propoſed. 
Bring the given Place to the Meridian, and fet the Hour 


Index to the XII, then turn the Globe about till the Place 
propoſed comes to the Meridian, and the Index will point to 


the Hour required. 


Let the Example be for London and Pekin in China : Then 
placing London under the Meridian, and the Index to XII, 


you revolve the Globe and bring the City of Pekin to the 


12 Meridian, 


e over it; then bring the ſaid Quadrant to lie over the 


2 a bb y 
— — 


£ C i ' 
N | 7] 4 
q : 5 | 


marr wo Sn Ron Boy 2: Ine Bs 


++ Shit 
* 


l eee 
— —— — . 
. 


# 


bo the Uſe of the Terreſttial Oln. 


Meridian, when the Index will point to 400 after VII in 
the Evening for the Hour there, when it is Noon with us. 

But if the Place propoſed has Weſt Longitude from Len- 
don, as Jamaica, for Inſtance : Then turn the Globe Eaft- 
ward *till Port Royal comes under the Meridian, and the Index 
will point to about 45/ after VI in the Morning, the Hour 
of the Da ay with them, when Non with us. 

Prob. VIII. To find all thiſe PL Acks where it is Noon at 
any given Hour of the Day, at a given P Ax. 
Bring the given Place to the Meridian, ſet the Index to the | 
given Hour, then turn the Globe about till the ſaid Index 

points to the XII: Then obſerve a/l thoſe Places which lie 
under the braſs Meridian, for to them it is Noon at that 
Time, 

For Example: Let Londen by the given Place; he let 
it be dee to find all thoſe Places where it is Noon when 
it is J an Hour after VII in the Morning at London: Then 
proceeding as above directed, you will find the braſs Meri- 
dian lie over Muſcovy in Ala, and Part of the Mogul's Em- 

pire, in all which Places it is Noon at that Time. By the 
ſame Method it will be found, that when it is IV o'Clock 
in the Aſiernoon with us, it will be Noon at- Martinico, An- 
| Zigua, and other of the Windward Iſlands; alſo at Louiſe 
bourg in North America, ard oyer all the Middle Part of 
South America, 
Prob. IX. For any Given Hous of the Day in the Place 
here you are to find the HouR 2 the Day in any other PLACE 
ropoſed. 
4 Bling the Place where you are to the Meridian, ind ſet the 
Inder to the given Hour, then turn the Globe 'till the Place 
propoſed comes to the Meridian, and the Index will ſhew 
5 the Hur of the Day there, as required. 
Thus, for Example : when it is IV o Clack in the Aﬀters Z 
noon with us, it is 4 after Al at Night at the City of Pekin | 
in China, | 

Prob. X. For any Given Hour at 4 given PLACE, to find 
2 thoſe PLACES where it is any other given HovR of the Day. 
Bring the given Place to the Meridian, and ſet the Index 
to the given Hour, then revolve the Globe till the Index 
points to the other given Hour: Then all thoſe Places which 
ſie under the Meridian haye that Hour of the PF This 


: Problem 15 1 Plain as as 1 Ld no Example. 


— 
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Prob. XI. To find all theſe Places to which the Sun i Js V ER= 
TICAL for any given Day. © 

Bring the Sun's Place for the given Day to the Meridian, 
and obſerve the Degree of its Declination: Then turn the Globe 
quite round, and all theſe Places that paſs under the ſame De- 
_ gree of the Meridian are thoſe required, or to whom the Sun 
will de vertical for that Day. 


Thus, for Example: On the 10th of May, when the 


Sun's Declination is 172 307, all thoſe People who live under 
that Parallel of North Latitude have the Sun in their Zenith 
that Day at Neon: Amongſt theſe you will find the Inha- 


bitants of Porto Rico, Hiſpaniola, Famaica, Ic. in the Weſtern 
Hemiſphere ; the Midland Parts of Africa, the Southern 
Part of the Mogul Empire, and the Kingdom of Pegu in 
the farther India. 

Prob. XII. To find what Day of the Year the SUN will be 
vertical ; in the torrid Zone to any given PLACE, 


Bring the given Place to the Meridian, and mark the 


Degree exatily over it; then turn the Globe round and ob- 


ſerve the two Points of the Ecliptic which paſs under that 
Degree of the Meridian: Laſtly, ſee on the Wooden Ho- 


rizon on what Day of the Year — Sun is in thoſe Points of 
the Ecliptic, for thoſe are the Days required. 


For Example: Let the given Place be Jamaica, which 


bring to the, Meridian, and obſerve the Degree under which 
it lies; then, revolving the Globe, the two Points of the 
Ecliptic which paſs under the ſame Degree of the Meridian 
will be the 202 of Taurus, and 109 of Leo, and therefore the za 


Days in which the Sun poſſeſſes thoſe two Degrees of the 


Ecliptic will be the gth of May and the 2d of Auguſt, which 
=_ be the two Mid-ſummer Days to the People of that 
Iſland. 


Prob. XIII. 7 find thoſe PLACES in the North Frig FI 


Zone where the Sun begins to ſhine conſtantly, without e. 


on any given Day between the vernal Equinox and Mip- 
SUMMER. 


Pind the Sun's Place in the Kalte for the given Day; 

bring it to the general Meridian, and obſerve the Degrees f 
1 then all thoſe Places which are the ſame Num- 

ber of Degrees 45 iftart from the Poles, are the Places required to 


found. 
Thus, for Nudes le: On the roth of May the Sun' 8 De- 


Slipatiog I ls 17 3, which Ee from 905, the Remainder 
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„ 729 30“: Therefore all thoſe Places whoſe Latitude 1 
equal to 725 30/ will have the Sun in the Northern Part of 
the Horizon at XII o' Clock at Night. — The Reaſon of all 
which is evident by a bare Inſpection of the Globe. When 
made uſe of as a Tellurian, with the Braſs Cemi-circle of 
Illumination or new Solar Horizon. ; 
Prob, XIV. To find on what DA x the SUN begins to ſhine 
conflantly, without ſetting, in any given Place in the * 
Frigid Zone, and bow long. | 
ERectify the Globe to the Latitude: of the Place; ry turn- 
ing it about, obſerve what Points of the Ecliptic between 
Aries and Cancer cut the North Point of the Horizon; then 
find, by the Calendar, (on the Horizon, ) what Days the Sun 
will enter thoſe Degrees of t the Baie and iy will fatisfy the 
Problem. 
Thus, for Example : ReRify the Globe for the Midland 
Parts of Nova Zembla, whoſe Latitude is 755, and then 


turning the Globe about its Axis, you will ſee the 152 of 


Taurus and the ſame Degree of Leo both touch the North 
Point of the Horizon; therefore, on the 4th of May the Sun 
begins to ſhine without ſetting, and ſo continues till the 8th 
of Auguſt following: At the ſame Time it appears, that in 
this very Place, when the Sun has more than 152 of Sauth 
Declination, it ceaſes to riſe above their. Horizon, in the 
Winter Half of their Year, and continues juſt as Jong inviſible. 
This is (een by Inſpection, by uſing the Globe with the Solar 
Horizon reQtified to the Sun's Declination from the Pole: 
Prob. XV. To find the PLACE, or Part of the SURFACE. 
of the Terraqueous GLOBE, over which the Sun is et on eny 
given Day, Hovus, and MixuTE. 
Find the Sun's Place and Declination for the given Moment 
of Time; then find (by Prob. IX.) thoſe Places which have 
the Sun on the Meridian at that Time; and, among them, 
that which lies under the given Degree of Declinatian i is the 
Place deſired, or that in whoſe Zenith the Sun then isn. 
Thus, for Example: On the 10th of May at VIII o'Clock 
in the Morning, admit the Sun's Declination be 17? 30/, then 
proceeding as above directed, we ſhall find it to be Noon in 
all thoſe Places from the Middle of Nova Zembla to the Mide 
dle of the Southern Part of the Perfian Empire, and, amongft 
them, that Part which is xactly under the Degree of the 
Sun's Deelination is a Point'of the Arabian Sea, over which 
* Sun is vertical a at the * Time. | 
"Wb. a 
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Prob, XVI. To find, Har. any given Dav and Hour, theſe 
PLAcEs wherein the Sun is then riſing or ſetting, or on the Me- 


ridian ; alſo 1095 Places which are any pon and tae which 
are not. - 


Find the Place to wich the Cans is vertical at the Time | 


ven, and bring the ſame to the Meridian, and elevate the 
| es to the Latitude of the ſaid Place, then all thoſe ſaid 


Places which are in the Witern Semi- circle of the Horizon 
=o the Sun riſing; and thoſe in the Eaſtern Semi-circle ſee | 


it ſetting : And to thoſe under the Meridian it is Noon. Laſtly, 


all Places above the Horizon are enlightened, and all below 2 


are in Darkneſs, or Night, 


Thus, for Example : Let the Place be that Part of the = 


Hrablan-Sexwhich was found in the laſt Problem, to which 


the Sun is vertical on the toth of May at VIII in the 
Morning, and having reQified the Globe for that Place, 


8 is always equal to the Sun's Declination, ) bring the 
aid Place to the Meridian, and there let the Globe reſt: 
Then it is evident, that all thoſe Places that lie under the Me- 
ridian have their Noon Day: Then all thoſe Parts of the 


Earth, lying under the Meſſern Semi- circle of the Horizon, will 
be - the Sun riſing, as they are all of them at 90 ' diſtance from 


; and the Motion of the Globe carrying them towards the 
Sk, he will appear to riſe gradually above their Horizon, — 
On the contrary, thoſe Parts of the Globe under the Eaſtern 


Semi circle of the Horizon, being alſo every where 90? diſtant 
from the Sun, will ſee him ſetting, being carried by the Mo- 
tion of the Globe out of the enlightened into the dark, or ne- 

ther Hemiſphere, The above is alſo ſolved by the Globe as 


a Tellurian. 


Prob. XVII. The Day Ny Hour of an EcL1PsE of the Sun 
or Moon, or TRANSIT of the PLANETS or other Phenomenon © 
in the . . l being given, to find all thoſe Places on the Surface © 
of the Globe, where the Beginning, M iddle, or End thereof wilt 


be viſible. 
Find the Place i to which the Sun is vertical at the given 


nſtant, for the Beginning, Middle, or End of the TaAxSIT 
3 EerirsE: Then will thoſe Phraſes be vifible at all thoſe 
Places which are above the Horizon at thoſe Inſtants of 


Time. 


is 77 a given L. 


Prob. XVIII. To fndi in what LarrTups the longeſt Dar 


Bring | 


— 
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Bring the /o//itial Point to the Meridian, and ſet the in 
5 dex to XII at Noon, then turn the Globe Weſtward 'till the 


Index points at Ha/f the Number of Hour given, which being 
done keep the Globe from turning round its Axis, and ſlide 


the Meridian up or down in the Notches till the ſo//titial 


Point comes to the Horizon: Then that Elevation 4 the Pole 
will be the Latitude required. 
For Example: Suppoſe the Latitude be required in which 


me Day is 14 Hours; by proceeding as above directed, the 


Tad will de found near the Parallel of 405, and fot the 


 bongeſ# Doy of 20 Hours the Latitude will be "fomething more 


than 63? 
Prob. XIX. 77 exhibit a — Repreſentation. of the 


Lengths of Davs and Niohrs rent the YEAR, it any 


tiven Latitude. 


Eleyate the Globe to the given Latitude, and bring the | 


Solſtice to the Meridian, where let it reſt: Then will the 
Patallels of North Latitude, from the Equator to the Tropic 


of Cancer, repreſent the diurnal Arches, or Length of Days 


in the Summer Half Year, from the Mean Day when the 


Fun is in the Equator, to the longeſ Day, which is repreſented 
by the Tropic itſelf, Then, for the inter Half Year, the 


ſame Parallels of South Latitude above the Horizon do repre- 


ſent the decreaſing Length of Days, from the Mean Day in the 


Equator, to the ſhorte/t in the Tropic of Capricorn,- -Indeed 
nothing can be more a— or inſtructive, than to ſhew 


how inſtantaneouſly, by the Globe, all the Variety of different 


LenGTHs of Davs and NicaTs, for every Part of the 
YEAR, and for every Latitude of Place, are repreſented to the 


View by a Motion of the Meridian up and down in the 
| Notches of the Horizon: 


CISSITUDEsS of all the SEASONs in the whole Year, and 
throughout the WORLD, at once, and in N di erent Po- 
| ſition of the GLOBE.“ | 

Prob. XX. To find thoſe INHABITANTS of 4 the Earth called 
the Fantec with Feet 70 an 1 


4 G " a. 4 1 B W ——— 6; * * 
* 4 n III 


. — 


** This 2 is alſo iNluftrated ! in a more elegant manner if the 

Globe is made uſe of (as a Tellurian) with a Semi-circle of Illumina- 

tion, or Solar Horizon, See a fuller RETOUR in tlie ed 
* * | 


e 


It gives us a tranſient, and, 
as it were, ſimultaneous View of all the Phenomena and VI- 


| Bring 


* 
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Bring Landen to the Meridian and ſet the Hour Index 


| NN XIIz chen turn the Globe about. till the Index 


points to the XII, and the Part of the Globe under 512 


Zolbof the upper Meridian, i is that required, which, being the 
. Wan Part of the great Pacific Ocean, it appears there 
are no Inhabitants of that Denomination with Reſpect to 


London; but the,greateſt Part of China in Afia, and the Gulpb 
of. denies i in America, or what is uſually called the e Indies 


are very nearly Periœci, to each other. 


Prob. XXI. To find thoſe INHABITANTS. of the Earth that 


are, called ANToEch, . © 


Theſe are found by SIE equal Degrees of Latitude 1 


bey the Equator upon the Meridian on either Side. 


Thus, for Example: 7 ripali, on the Northern Coat of. 
Africa, and the Cape of Good: Hope, on the Southern Point, 


lie nearly i in the ſame Parallel of Latitude, and under the ſame 


Aleridian, are Antzci to each other, having the ſame Length of 
Days and Nights, and the ſame Viciſſitudet 77 2 but at 


 oppoſute/ Times of the Year. 


Prob. XXII. To find the ANT1PODEs to any given Place, a 
* Lowpon, for Inſtance. n 
Bring 


reckon the ſame Number of Degrees Southward from the 


Meridian, is that diametrically oppoſite to London, and therefore 
they are Anti podes to each — This appears to be a Part 
of the Southern Ocean, near New-Zeland: thus the Mid- 


land Parts of Tartary and Southern Parts of America, called 


Terra Magellanica, are Autipodes to each debe, as 1s eaſily ſeen 
by the Globe. 


Prob. XXIII. To find, thoſe. PLActs. in the Torrid Zone, 


to whom the Sun will appear twice in the F orenoon or After- 


| Noon upon the ſame. AZIMUTH, 


Let the Sun be in the Beginning of Cancer on the 1 geſt 
Day, and then there are many, Latitudes in the Torrid Zone f 
in which this Phenomenon, may be A Thus if we 


take the Latitude of Jamaica 182, and rectify the Globe 


thereto, the Quadrant of Altitude will, in one certain Azi- 


muth, touch the Parallel or Tripic of Cancer; but if removedia 


AS little mote Southward, it will cut the ſaid Parallel in two Points, 

- an continue to do 10 till it coincides With the ſaid Parallel in 
the Horizon: 'Therefere bring the Beginning of Cancer to the 
. N di K 9 0 Meridian, 


ndon to the upper or or diurnal Semi-circle of the 
Meridian, then, in the nether Semi-circle of the he Dia: 
ua- 

tor as is equal to the North Latitude of London, viz. 512 30 
the Point of the Globe lying under this Degree of the lower 


LO 


. 4 
oy 1 1 ” 0 x a * * 
—— ̃ ͥ—D—— —y—e—ẽe . ale — ———— — — — — — 
82 — rr Do — * — — —— ——— * * a * 
A 8 — — — — 
— 0 3 TRA — — . — 
* 


1 — 2 ab > aa 
> oat et — ͥ — — —̃ — 


* — * 


— 


66 The Uſe of the Terreſtrial Grob 


Meridian, and ſet the Hour-Index to XII, then turn the Globe 
about till the Beginning of Cancer be in the Haſtern Horizon, 
andithe Hour-1 Sex will point to 4 after V, which is the Time 
of Sun«rifing in that Latitude on their Jonge// Day, —Agpain, 
place the Quadrant of Altitude to the ſame Point of the Ho- 
rizon, where the O#tive Amplitude is 25? , and then will the 
Quadrant be the Azimuth in which the Sun riſes for that 
Morning; and 'as the! Sun advances, it will gain Azimuths 
more and more Stuthward, *till about IX o'Clock, and after- 
ward return over them to the North, where it will be at XII. 
Thus, for Example: At VII o'Clock it will be nearly 
upon the Azimuth of 7c? from the North at VIII o'Clock 
it will be on the Azimuth of 722, and about 45 after VIII 
it will attain its mo/? Southern Azimuth, which is about 737, 
at the Altitude of about 459 above the Horizon : On this 
Azimuth it will appear for ſome Time, "viz, till about IX 
o*'Clock, and at the Altitude of 50? it will begin to go off 
upon Azimuths more and mare Northern, Thus at X o'Clock 
it will be again upon the Azimuth of 72? from the North; 
at after X it will be again upon the Azimuth of 69; at 
50 after X it will again get upon the Azimuth equal to the 
Amplitude, and then proceed through all leſs Degrees of Azi- 
e ee the North on ne 8 
VN. B. In this Method of ſolving this very curious Pro- 
blem, the Rationale of this odd Phaznomenon will more plainly 
appear, as alſo the Reaſon why it can be ſeen only by the 
Thhibitants' of the Torrid Zone; and moſt evidently to thoſe 
| between 15 and 20? of Latitude, —It may be fartherobſerved, 
that this very Problem is a remarkable Gale of the Ambiguity 
of ſpherical Triangles, fince, in a given Latitude, Declination, 
and Azimuth of the Sun, if. the Heu- of the Day be requi- 
red, it is very evident from hence there may be two Anſwers - 


given, and it will be uncertain which is the right, unleſs from 


ſome particular Conditions of the Problem, | 
. Prob. XXIV. To find all theſs Places of the Earth whers an 
Ectiest of JurpiTER's SATELLITES will be viſible, © 
We bass already ſhewn when Fupiter may be ſeen in any 
particular Place, or Latitude; but it may be neceſſary, on 
many Accounts, to give a more general Solution to this Pro- 
blem, and to ſhew how, by the Globe, it will be eaſy to 
| know all thoſe Places of the Earth's Surface where Eclipſes 
of Fupiter's Moons may be obſerved at any Time of the | 
EE Re Sant, 
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Year, which will be very uſeful to Navigator Aftronomers, | 


&. 


after him in the Evening, then proceed thus: Find that Part 
of the Earth's Surface to which the Sun is vertical, (by Prob. 
XV.) and rectifying the Globe to the Sun's Declination, 
bring that Place to the Meridian which will then be in the 


Zenith, and place the Hour-Hand to XII; holding the 
Globe faſt in this Poſition, with a Biach-lead Pencil or Chalk, 
draw a Line on the Surface of the Globe, along the Eaftern 
Semi-circle of the Horizon, and that will denote” all thoſe Pla- 
ces to whoſe Inhabitants the Sun is ſetting at that * as we 


have ſhewn in the fore- mentioned Problem. 
Then find the Difference of the Sun's Rigbt Acer on, ind 


that of Jupiter, in TIME; and turn the Globe ward, 


till the Index points to that Difference; and then rectifying 
the Globe to the Declination of Jupiter, hold it faſt, and draw 
another Semi- circle on the Globe by the Eaftern Side of the 


Horizon: Then the Space between theſe two Semi- circles 
will include all thoſe Places on the Earth's antes, where - 


Jupiter will be ſeen after Sun: ſet. 


In the ſame Manner, if Jupiter bein 4 Antecodeviia, or riſes 
before the Sun, you proceed as before for the Place to which 
the Sun is vertical, and having brought it to the Meridian 


and fixed the Index to XII, you draw a Line by the VMeſtern 


Zage of the Horizon, to ſhew the Places where the Sun is 


Rijing; then Rectify the Globe for Jupiter s Declination; 
and turning it | Ea//tard till the Index points to the Diffe- 

rence of the Right Aſcenſion of the Sun and Jupiter, and there 

holding it faſt, draw another Line by the Veſi Side of the 

Horizon; an the Places between this and the former Semi- 

circle, are thoſe to whom pee will, be ur e * 
Rijfing, 


be delineated, to be on the Horizon of the Globe." 


Bring any Meridian to lie exactly under the General Me- 
| "xidian 3 then as the Meridians are drawn at every 15? of the 


Equator, they will repreſent Hour Circles, and therefore we 
"have Ow obſerve bow many. ages: theſe Meridians, or 


£7 


Tf Fupiter be in Cenſequentia, or follows the Sun, and ſets 


Prob. XXV. To mike an Horiavntsl Dial Ridbste the 
Pole equal/to the Latitude of the Place, then will the Axis 

of the Globe repreſent the Gnomon or Style of the Dial: 
Conceive in your Mind the Paper on which the Dial 48 to 


K 2 YEE SH 0 Hour 


— ⁊FCb -.. ĩT——— — apes mares "= © 9 nes — — — — 5 — * 4 
— . & 
- _ — N 0 1 * a * 
v 1 : * 
3 8 F ˙ Og AY — « * 


NN Et OE — 


4 
1 


| 3 \ hs | 11. 155 24. 19 * 
| Ni Mit. N 1 


68 The Uſe of the Terreſtrial GloBE 


Hour Ciivles; interſect the Horizon from the General Meri- 
dian, or 12 o'Clock Hour Circle? 


Thus for Example, in Latitude 51? R which is the N. 


titude of London, their Diſtances from 12 Mer _— are as 
in 1 annexed Fable. 5 


| Hour 8. . | 


77 rom 5 . lint 


LE * FREE! of WET ER | 7 "ho 
— 
— — — — 0 22 — 


ani | Eoming, | 4 


"VI *. VI. 


Then t to > Conftruct the Dial, which may be of any, Fi jure, 


r arts or multangular. 2 65 


Far Example, ſuppoſe a Square, as in Pl. 2d, Fig. 6, draw 
a Line VI, VI, to repreſent the Eaſt and Welt, or VI : 
e'Clock Line; and perpendicular to it A, XII; for the Me- : 


ridian or 12 O Clock Line. 


About A as a Center, winh af Pair of Gehege exteaded S 
to 60 on a Line of Chords, deſcribe the Semi- circle hc d, on 
which from c on each Side towards b and d ſet off the Degrees 


in the above Table, then Lines being drawn from A through 
ttheſe Points, and produced to the Sides of the Dial, will be 
the Hour Lines required. As for the Morning Hours be- 
fore, and the Evening ones after VI, ro are dn by only 
producing the others upwards. 


As the Elevation of the Pole above the Fic is equal ; 
to the Latitude of the Place, make che Angle c A e equal to 
512 4 for London (or Briſtol) then will c A e repreſent the 


Gnomon, which make in Braſs, and fix upright on the Me- 


ridian Ae c, ſo that the Foint A of the-Ghomon,/correiponds to £ 
the Point A of the Dial, 


Laftly, lay this Dial on an eee Plane, when a Me- 5 
ridian or North and South Line is drawn, ſo that à XII may 


coincide with that Line, then will the dhadow of the Gno- 


mon, cauſed by the Light 1 the * er the true apparent 
Time of the Day. | 


I might 
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” ] might! now proceed to the Conſtruction of various other 
Dials, but as it is not my Intention; at preſent, to treat of 
Diallingain general, I ſhalk only obſerve, that a Dial may be 
conceived to be drawn on any other Plane, either vertical or 
inclined, in any Angle to the Horizon; by only conceivin 
the Plane on which the Dial is to be drawn to paſs: — 
the Globe in that Poſition; then will the InterfeCtion of the 
Hour Lines (or Meridians each 15 aſunder) eut on the Dial 
Plane, the Places where the Hour Lines are to be drawn: 


V1 
. 


And the Elevation of the Pole above that Place, will repreſent 
the Height of the Stile or Gnomon. ee e 
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be Us of the ANALEMMA on the Terreſtrial Gonk. 
THE Analemma is a ſmall Sip of PAPER, now firſt en- 


I  graved on the Surface of the New Terreſtrial Globes; 
the Length of it is juſt equal to the Breadth of the Torrid Zone, 


or Diſtance between the two Tropics, It contains the Ca- 


 LEKDAR of Months and Days in two Parts, beginning from 


the Day of the Winter Solſtice, and proceeding to that of the 
Summer Solſtice on one Part, and from thence it returns again 


to the Winter Solſtice. The Months and Days are ſo laid 


down and divided as to correſpond exactiy with the Declinations 
North or Sauth, which the Sun has on each reſpective Day 
through the Vear. This will evidently appear if the ſaid 


Analemma be brought to lie under the General Meridian, and 
from thence the following Problems may eaſily be deduced. 


Prob. XXVI. To find the Sun's DECLINAT1ON.on any Day 


| of the Year, by the ANALEMMA, without knowing. its Place. 


Bring the Analemma to the Meridian, and thereon, over 
the given Day of the Month, the Sun's Declination may be 
; 5 Prob. XXVII. To find by the ANALEMMA the SUN's PLack 
— fin gba ae ond RIGHT ASCENSION. for am tium Yay of 


the Mur. 


Hring the Analemma to the Meridian, and hold a Pin: or 
Wire againſt it over the given Day; then turn the Globe 
about *till a Point of the Ecliptic comes under ay + 5 ; 
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no The Uſe of the ANALEMMA, 


which will ſhew the Sun's Place in that Quarter of the 
Ecliptic. which correſponds to the Quarter of the Calendar, 
in which the given Day is. Its right Aſcenſion is ſhewn in 
the Equinoctial Line, at the ſame Time.  _ 
Prob. XXVIII. To find by the ANALEMMA the Time of the 
SUN'S RISING and SETTING, with its AMPLITUDE, for every 
Day in the Year by Inſpection, in a given LArITußb g. 
Rectify the Globe for the given Latitude of the Place, and 
bringing the middle Part of the Analemma to the Meridian, 
ſet the Hour-Index to XII, then turn the Globe about to 
the Eaſt till the 9 Southern Part of the Analimma coincides 
with the Horizon, then will the Index point to about 4 after 
VIII in the Morning for the Time of Sun riſing on the ſbortiæſt 
Day. — Then bring any other Day between the 20th of Ja- 
nuary and the 20th of March, to the Horizon, and the Index 
will ſhew the Time of the Sun's riſing for that Day.—Alſa 
from the 20th of March to the 20th of June, any given Day 
of the ANALEMMA being brought to the Horizon, the Index 
will ſhew the Time of its riſing on that Day alſo; - Confe- 
quently, the Time of the Sun-ri/ing and Som ſting from 
dne End of the fix Months to the other, is ſeen for every Day 
reſpectively, by the Analemma through the various Parts of 
the Horizon; and its Amplitude for every Day is ſhewn by 
Inſpection, from 38? of South Amplitude to 389 of North. 
And all that has been ſaid about its riſing is the ſame with 
regard to its ſetting. By this Means a general Idea may be 
formed, as it were, inſtantaneouſly, of the various Lengths of 
Days and Nights throughout the Tear. 
Prob. XXXI. To find, by the ANAMELLA, the Sun's 
ALTITUDE and AZIMUTH, for any giugt Way and Hour, 
Rectify the Globe for the Latitude and for the Aualemma, 
then turn the Globe till the Index points to the given Hour, 
and bring the Quadrant of Altitude to lie over the given Day of 
the Month, and that Day will ſhew, on the Edge of the Qua- 
drant, the Altitude of the Sun; and, in the Horizon, the 
Azimuth is ſhewn (by the QUADRANT) from the South, or 
JJJ..ͤͤ ⅛ 8 
For Example: On the 1oth of April at IX in the Morn- 
ing, the Sun's Altitude is found about 332, and its Azimuth 50 
from the South, 5 1 3.0 
Prob. XXX. At a given Hour in the Morning, or Afternoon, 
to find all the different ALTITUDES and ASIMUTHS the SUN 


can bavefir every Navin the VBA -- 4 
RO = © | as Rectify 


0n' tha. Terteſttial Glo nx. 7¹ 


Rectify the Globe to the Latitude and Aualemma, then re- 
yolve the Globe till the Index points to the given Hour, and 


there keep it ſteady; then bring the Quadrant of Altitude to 


Iie over the Southern Part of the Analemma, and it will ſhew 
the Sun's Altitude and Azimuth on the bort Day of the Veat 


at that given Hour: Then removing the Quadrant of Alti- 
tude gradually over all the Length of the Analemma till it 
comes upon the mo/? Northern Part, and there the great A. 
titude and Azimuth will appear on the Edge of the Quadrant 


in the Analemma and Horz on. V 


For Examplo: Let the Hour given be IX in the morn= 


ing, then will the Altitude on the ſnorteſt Day be 4d only, 
and the Azimuth 44 ; and on the longeſt Day the Altitude 
will be 432, and the Azimutb, 7 32, ſo that the Altitude will 


vary at that Hour no leſs than 39? and the Azimuth 299 
Prob. XXXI. To find all the different Times of the Day, 


throughout the IE AR, on which the SUN will be upon a given 
 AZ1MUTH, and in ALTITUDE for thoſe Times, on ruery Dar 


reſpectively. | Fo 


Let the given Azimuth be that of 452 or South Eaft, and 


the Globe being rectified for the Latitude and Analemma, 
bring the Quadrant of Altitude to the given Azimuth ; then 


move the Globe about till the Southern Part of the Analemma 
comes to the Edge of the Quadrant, then will the Time be 
' ſhewn, by the Index, when the Sun comes to the given Azimuth. 


on the horte Day, and is a little before IX in the Morning, 
with an Altitude of little more than 3? : Then revolve the 


Globe I/+/tward till the moſt Northern Part of the Analen- 
ma touches the Edge of the Quadrant, (remaining ſtill in the 


given Azimuth,) then will the Index /hew -the Time in which 


the Sun is upon that Azimiath on the longe Day, which will 


be about 35 after X, and the Altitude then will appear to be 


58? 30%: —— The Time of it's being on that Azimuth for 
any intermediate Day, and it's Height at that Time, will 


appear by foping the Globe when the given Day comes to the Rage 
of the Quadrant. as | | ws? 


Prob: XXXII. From the obſerved Altitude of the Sun, t find 


CT rags pot ſhot ys 7 
Having rectified the Globe, as before directed, move the 


1 
- 7 . 


Globe and Quadrant of Altitude ſo together that the given 
Pay of the Month may coincide with the given Degree of 


Thus 


Auuuds on the Edge of the Quadrant. 


— 


abe Hous and AZIMUTH in the given Latitude by the ANA= 
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Thus, for Lasapbb ze Söpgoſel on the-2oth of Aprit in the 
Morning. vou obſerve the Sun's Altitude 237, then proceeding 
as directid, you will find the Index point to VIII in the 
Morning for the Fime required, and the n bas won 
the en N wy 30⁰⁰ at "that Trina): t und 5:12. 
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Ballabea (Iſle) —— 


Banguey ( Dk — 


Barbas (Cape 
Barbuda (Ille) 
Barcelona 
Barnevelt's (Ile) — 
St. Bartholomew Iſe) 
a: 
Baſſa Terre 
Batavia | 
. Bath 
Bayeux 
Bayonne 
Beachy Head 
Bear Iſle 


Belle Iſle 5 
Bembridge Point — 
Bencoolen 


| 2 | 
Bermudas a 
Beſanſon | —— 
Befiers 1 — 


Blanco Cape — 
Blanco {Cape} —— 
Blois —— 
Bojador / Cape — 
Bolabola / Ifte) . — 


Bologna —— 
Bolchereſoi — 
Bomba. — 
Bonaviſta {1 Iſle Per — 
Boſton 
Botany Ile) — 
Bolo ne | — 
Bourbon {Iſle 15 pat FR 


Bourdeas 


| England 
Hudſon's Bay — _ 


 Twly” 
Siberia 


ON Sea or 
Name of Places. Country, 
Arica — — Peru — 
Arles — France — 
Arras 1 — France — 
Aſcenſion (Ile) 8. Atl. Ocean 
Athens — Turkey 8 
Auch | — France, —— 
S. Auguſtine, —— Madagaſcar — 
Aurillic ' —— France — 
Aurora (Iſle) "vs Pacit, Ocean -— 
Autun — France — 
Avignon — France — 
| Avranches — France  —— 
Ben (450 Meſopotamia — 
Bagdad — Meſopotamia — 
Balaſore — India 


N, Galedonia 8 


Malacca 
— Sankaga 
Atl. Ocean 
Spain 
Terra del Fuego 
N. Hebrides — 


Switzerland 
Guadaloupe— 


Java | 
ngland 
France 
France | 


Th 


France 
France 
Ille of Wight - _ 
Sumatra 
Germany 
Atl. Ocean 
France 
France. 
Negraland 
Patagonia 
France 
Negroland 
Pacif. Ocean 


India 


Atl. Ocean ——— 10 


N ew England — 
N. Caledonia — 
France 
Ind. Oc ea n —— 


France | 


Th 
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| Sea or 8 | 
Names of Places. Country. Latitude. Longitude, 
| | | "RE gs: 0B 
Bourges — France ' — % 4 58 N 2 23 26 E 
Breflaw — Sileſia — 51 3 ON 17 8 4; E 
8 — France — 438 22 55N 2 30 0 
Bridge Town —— Barbadoes — 13 5 N 35 O 
St. Brieux — France —— 48 31 21 N 2 43 06 
Briſtol {Cape} —— Sandwich Land 59 2 30 8 26 51 oW 
Bruſſelss — Brabant —— 50 51 ON 4 21 45 E 
| Buenos Ayres —— Brafil —— 34 35 26 8 58 31 1 
Buk aroſt —— Walachia — 44 26 45N 26 8 oE 
Buller (Cape) —— S. Georgia —— 53 58 30 8 37 40 OW 
Burgeo (Ifles) —— Newfoundland — 47 36 20M 57 36 300 
ee — Portugal! —— 39 20 N 9 36 45W 
5 abello (Port 110 — Terra Firma — 10 30 50 N 67 32 
Cadiz — Spain — 36 31 7N 6 11 50 
Caen — France — 49 11 10N o 21 47W 
Cahors — Fraite — 44 26 ᷣ 4N 1 26 51 B 
Cairo — Egypt —— 30 2 44N 31 18 16 E 
Calais — France — 50 57 3 N 1 50 56 E 
Calla — Per — 12 1 53S 76 58 o 
Calcutta (F. Will.) India — 22 34 45 N 88 29 30 E 
Calmar — Sweden — 56 40 30 N 16 21 45 E 
Cambray — France '' — $0 10 fzN 3 13 iE 
Cambridge — England —— 52 12 36 N o 4 15 E 
Cambridge — N. England —— 42 25 N 71 10 .].]¾]X 
Canary (ige) NE. P. Canaries —— 28 13 ON 15, 38 45 
Candia (Ile) —— Medit. Sea = 35 180 N25 18 O E 
Candlemas Illes — Sandwich Land 57 40 827 13 OW 
Canſo (Port) — NovaScotia 45 20 5N Go 55 W 
Canton — China . 23 7 SN 113 2 15 E 
Caleſcroon —— Sweden 45 oN 5 26 15ů E 
Carthagena —— Span — 37 37 N 1 8 zoW 
| Carthagena —— Terra Firma —.— 10 26 35 N 75 26 40 
Caſan — Siberia —— 55.43 58N 49 8 15 E 
Caſſel —— Germany —— 51 19 4N 9 29 O E 
Cans": — Frafige -. — gi on 214 44 E 
St. Catherines Iles Atl. Ocean — 27 35 08 49 7 oW 
Cavan _ —— Ireland — 54 51 HN 7 23 O 
Cayenne — Ifle Cayenne — 4 56 ON 52 15 OW 
Cette — France — 43 24-51 N 3 42 7 E 
Challon — France — 3% 46 50 N 4 51 25 E 
Chalons — France — 48 57 2N 4 22 12 E 
: Chaudernagor — India — 22 51 26N 88 29 15 E 
Charlotte Sound "0 Zealand 41 f CIC 8 174 I3 32 E | 
Q Charl. Foreland N. Caledonia — 22 15 0 $ 167 12 45 E 
CcCharlotte's Cape Sob: Georgia — 54 32 8 36 11 306 
Charlton Itle —— Hudſon's Bay  — 52 3 ON 79 „ W 
Chartres — France — 48 26 4 N r 28 55 E : 
Cherbourg — France —— 49 38 26N 1 38 11 
Chriſtmas Sound — Terra del Fuego 55 21 57 8 o 2 50 
Sr. Chriſtopher' (Iſle) Carib, Sea — 17 15 © 62 43 oW 
Churchill River — Hndſon's Bay — 58 47 32 N 94 7 30 
2 Chia We —— Italy — 7, 5 24N 


1 ga "RA 
\ 
| 
| 
| 7 Sea or | | High 
Names of Places. Wel Latitule. Longitude. Wat. 
WY " ES Gary 1: . ov $M 
Cape Cle — Ireland — con: 15 OW 4. 30 
Clerke's Illes —— Atl. Ocean —— 55 5 30 8 3442 oW _ [ 
Clermont — France — 45 46 45N Id / | 
Cape Colenet —— N. Caledonia — 2b 30 0 8 164 56 O E | 
Colmar — France rs 48 4 44 N. 23:43 31 EK 
Cologne — Germany 0 8 | 
Cape Comerin —— Iudia —— 7 56 ON 758 5 O E i 
Compeigne —— France — 4 4. 23 49 41 E | 
_ Conception - —— Chil - ,—— 36 52 53S. 72 40 o | 
Cooper's Ile —— Atl. Ocean —— 54 57 8 36 4 20 | 
Conflantinople —— Turkey —— 41 124N 28 53 49 E | 
Copenhagen —— Denmark —— 35 N12 35 16 E | 
Coquimbo — Chili „ yg... 21 I 45W 7 | | 
Cape Coronation — N. Caledonia — 22 5 © 8 16 + 8 8 E ir 
Corvo — Azores — 39 42 ON 31 6% | | 
Coutances — France —— 49 2 5oN 1 27 2W _ 
Cowes — Iſle of Wight — 50 46 20 NM 1 19 45W 10 30 
_ Cracow — Poland S— 0, 1g ot. 
_ Cremſmunſter —— Germany 2 3 29 N 14 7 O E 
ie — France, — 47 17 N 2 31 42 W 
Cumberland Care) N. Hebrides -— 14 39 30 8 16647 O E 
Cammin (e) — Pacif. Ocean -— 31 40 UN 121 4 o 
antzic —— Poland — :54 22 ON 13 33347 E 
| D Paſten Iſland Caffers —— * 18 17 
%% . A n 2:4 SSW 
St. Dennis — I. Bourbon —— 20 51 438 . 
Diego (Cape) — Terra del Fuego e een oW -..... 
Dieppe — . — 40,95 47 4 E 0 0 
Dijon — France — 47 19 22 N 58 2 23 K 5 
Dillingen —— Germany —— 48 30 N 10 14 30 E 
Diſappointm. (Cape) So. Georgia 54 58 0 8 36 15 oW 
Diſſeada (Cape) —— Terra del Fuego 55 415 8 74 18 oW-. 
Dol — France —— 33 9N 1 46 12W 
Dominique (Iſle) -— Windward Ifles— 15 18 23N Gs 27 S 
Douay — Flanders — 50 22 aN 47 E/ 
Dover —— England — 51 7 47N of E 11 30 
Dreux — France — 48 44 17N 5 21 1 „„ 
Drontheim — Norway, —— 63 26 10N 11 3 PTY FN 
Dublin i 8 
Dungeneſs —— England —— go 5 20N o 59 6 E o 45 
_ Dunkirk -; -—— Fine” — ö 5: 2 2 22 1 1 0 o 
Duſkey Bay —— N. Zealand —— 45 47 27.5 166 18 9 E 10 87 
Dunnoſe — England — 30 33 30N 1 16 20 9 45 
avowe(Ifle) — Pacif. Ocean -— 21 24 © 3 30 O ; 
Eaſter Iflond — Pacif. Ocean — 27 6 30S 109 46 45W z o 
| Edinburg —— Scotland —— $5 D ...3.12 15W-.g 20 
Edyſtone — Eng. Channel — 50 8 ON 424 oW 5 30 
Embrun — France — 4 34 ON 6 29 0 E 
Enatum (Iſle) —— Pacif. Ocean — 20 10 0 8 170 4 E 
Engliſh Road —— Ea we — 21 20 30 8 174 34 O 1 
REY | L 2 5 Name, 
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Names of Places, 
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Sea or 
Country. 


— — — — 


Erramango (ine) — 4 
Erze rum 
Euſtachia (Town). 
Evout's Iſles 
Evereux 
Exeter 


on * 
' © 


— — 


Nalmou tn 


Falſe (Cape) - — 


Pelle Bay 
Farewell (Cape) -— 
Farewell (Cape) - 
Fayal Town 
Ferdinand Norontis 
Ferrara 
Ferro Iſle (Town) 
Finiſterre (Cape, — 
Florence 
Flores 
St. Flour 
Fortaventure (W. Pt.) 
Toul Point 


— — 


— — 


— — 
— — 


1 — — 
* 


— — 


France (Iſle of J—— 


 Francfort(ontheMa.) 
Francois (Cape) — 
Old Cape Francois 

| Frawenburgh . 
Frejus 
Frekel (Cape) —— 
Frieſland's Peak — 
Fronſac (Strait) —— 
Fuego (Ille 
Funchal 

| Furneayx Iſland — 


| * | 
9 Gabey 
Genes 
Geneva 
Genoa 


St. George (Ine) — 3 


— — 


St. George fg | 


St George (Fort) — 


t. George 22 „ 


George (ae) . 
Ghent 
- Gibraltar 
Gilbert's Ifle 
Glafgow 
Goa! 
Goat Ifle 
Gomera (Ile) 
Good Hope (Cape) 


wlll mM 


— 


Caffres 


| Azores 
| Brazil 


| Germany 


— 


Pacif, Ovean — 
Armenia 


Cr b, Sea 
Terra del Foezo 
France 
England 


Enęland 


Caftres 
Greenland 
N. Zealand 


N 
Canaries 
Spain 
Ital n 
. 
France 
Canaries 
Madagaſcar | 
Indian Occan — 


Hiſpaniola 
Hiſpaniola 
Pruſſia 
France 

France 

Sandw. Land — 
Nova Scotia 


— 


Cape Verd —— 
Madeira —— 
Pacif, Ocean —— 
France — 
New Guinea 1 — 
Italy 3 
Savoy —— 
Italy — 
Azores 1255 — 
Bermudas —— 
India 1 
New Britain — 
South Georgia — 
Flanders — 
Spain — 
Terra del Fuego 
Scotland —— 
Tndia — 
Indian Ocean — 
Canaries —— 
| Cures — 


509 38 
. 49. 37 
38 32 20N 


17 11 


44 25 
38 39 


A P H V. 


Latitude. 


0 7 I» 


18 46 30 8 
39 56 35 N 
17 29 0 
55 34 30 8 
49 1 =" 
50 44 


50 3 
34 16, 
34 10 


ox 
o 8 
O 8 
oN 
0 8 


3 56 20 8 


44 54 ON 
27 47 20N 


42 51 52N 
43 46 3oN 


39 34 on 
28 1 55 N 


19 40 30 N 


23 IN 
3 
- 48 A z3N 
39 2 G8 
- 45 30 57N 
14 56 45N 


32 37 40 N 


= fy 5oN 
O S 
44 25 oN 
46 12 ON 


32 45 ON 


13 4 54N 


4 53 30 8 


r 
51 
36 5 30N 
5s 13 08 


1 K 


55 51 32 N 
15 31 © 
13 55 oN 


28 5 40 N 


34 29 08 


Longitude. 


4 oN 

17 40 148 
$I -Y $5... 
49 55, N 
19 46 30 N 


08 1 


oN 
oN © 


— — 
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169 18 30 E 


35 3 — 


3 30 O 


85 
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66 29 oW 
T:$8-39 S-- 


3 34 3% 
"NY "8 20W7 z 30 
18 44 o 
133; 0 E 
42 42 OW 
17 41 30 KE 
 5W 2 20 
A 


28 41 


11 3615 E 
17 45 50 


-Y 27 20 


1 
31 


17 8g 0 ¹ 
15 23. 15 E 


5004 
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if 
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GEOGRAPHY. 
7 Sea or | High ie 
Names of Places. — Laitude. Longitude, Wat. # q 
: 8 % \ #1. 
Good Hope Town) Caffres —— 229” 18 223 20 © 4 40 1: 
_  Goree dle) — Atl. Ocean —— 2 5 da 17 * 500 1 — wy i 
Gortenburg —— Sweden — 57 44 ON 11 38 4 E &; { | . 
Goitengen (Obſer.) Germany —— 51 31 54N 9 53 E TY i 
Granville —— France — 48 5 11N 137 WW 7 6 11 
_ Grafle —— France | ——- 43 39 25N 6 56 oE — 14 
SGratoſa —— Azores — 39 2 ON 27 58 OW * ' If 
r —— Germany —— 47 4 18N 15 24 4 E 5 . 
Gravelines —— Flanders — 50 59 4N $ 7 3 0 ©. | 14 
Greenwich (Obſer.) England — 51 28 40N o O o N i 
Grenoble — France —— 45 11 49 N 5 43 40 E | | 
_ Gryphiſwald — Germany —— 54 4 25N 13 33 30 1 
| Guadeloupe  —— Carib. Sea —— 15 59 30N 61 59 15 114 
Guiaquil — Peru — 2 1121S $1 11 30 1 
Guriof — Siberia —— 47 7 8N 5 57 oE 144 
Hue — Netherlands — 52 4 oN 4 17 30 . 15 1 
Hamburg —— Netherlands — 53 34 8N 9 50 OE 6 o | 41 
Hang- lip (Cape -— Caffres — 34 16 8 18 44 oE (Ä ; ff 
Harborough (Mark) England —— 52 28 30N o 57 25W 
Haſtings —— England —— 50 52 10N o 41 10 E. 
| Havanaah —— Cuba © —— 23 11 52N 82 18 3oW 
Havre - de- grace —— France ——- 49 29 s 6 | 
Hleecſe (La) Netherland —— 51 23 2N 445 30 E 5 1 
St. Helena J. Town} S. Atl. Ocean — 15 55 8 5 49 oW e +! 
Henlopen (Cape) -— Virginia —— 3847 8N 75 4 15W 4:3 
Hernofahd ——— Sweden — 62 38 N 17 53 OE Oh g 
Hervey's Ile —— Pacif, Ocean — 19 17 o 8 158 48 O ö 
Hinchinbroke Ifle — Pacif. Ocean — 17 25 8 168 38 E f 
Hoai-Nghan —— China 33 34 40N 118 49 30 E 7 
_ Hogue (Cape La) — France 49 44 qoN 1 56 5oW ö 
Hood's Iſle — Pacif, Ocean -— 9 26 8 138 52 OW [ 
| Hoogftracten —— Netherlands — 5x 24-44N 447 E a 
Horn (Cape) — Terra del Fuego 35 58 30 8 67 26 O ; 
Hout Bay — Caftres 24 3 08 18 19 o E Re. 
Howe's Ile —— Pacif. Ocean — 16 46 30 8 15% 6 40 W 3.1.8 
Huahine (ade) — Pacif. Occan — 16 44 8 151 6 O | | 4 
Takutſkoi — Siberia — 62 1 30 N 129 47 45 E 1 
Janeiro (Rio) —— Brazil —— 22 54 10 8 42 43 45W —— 
Jafly., — Moldivia — 47 8 30N 27.2945 E ; 1 
lava Head — Java f n 6 49 0 8 106 50 0 3 5 | fl | 
Teruſalem —— Paleſtine —— 31 55 N 3520 O E | F 
St. Ildefonſo's Iſles Terra del Fuego 35 51 08 69 21 oW 11 
Immer (Iſſe) — Pacific Ocean — 19 16 0 8 169 46 O E 14 
 Tngolttadr — Germany —— 48 45 45N 11 22 30 E f 
St, John's — Antigua, —— 17 4 390N 62 9 OW 1 195 
St. ſohn's — Ne — 47 32 .0N 52 26 W 6 @ 1 
St. Jork —— California —— 23 3 42 8 109 42 30 . | WY! 
Irraname ue) — Paci Ocean — 19 31 05 17021 OE SSH i 
Iſlamabad — India 22 20 N 91 45 O E 
Tile of. Pines —— Pacific Ocean — 22 38 0 8 167 38 o E 1 
Iſpahan — Perſia” — 32 25 ON $250 DE i 
1 
"2 
li 
IH 
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Names of Places. 


7 — 


St. Juan (Cape) — 


Fudda „ 
St. julian (Port 
Juthia * 
| KR edgeree—— 
| Kiow —— 
Kola —— 
18 (Grand) 
Laguna — 
Lancerota (E. Pt.) 
Landa «© —— 
Landſcroon —= 
Langres 
Lauſanne — 
Lectoure 
Leeds — 
Leiceſter — — 
Leipſie —— 
Leper'e IHland 
Leſkeard — 
Leſparre — 
Leyden — 
Liege — — 
Lima — 
Limoges — 
Lingtz —— 
Liſieux — 
Liſle | — 
Liſbon —_ 
Lion's Bark —— 


Liſburne (Cape *— 


Lizard — 
Lombes — 

London (St. Paul's) 
Lorenzo (Cape) — 
St. Louis (Port) — 
St. Louis fret) — 
Louiſbu — 
e | — 
Louvain — 
St. Lucia (Iſſe) —— 
Lunden — 
Luneville— 
Luſon —— 
Luxembourg —— 
Lyons — 
NY —— 
Macaſſa.. 
Madeira Funchal) 
Madrais — 


Sea or 


Country. Latitude. 
— _ — — — ——— 
1 1 
Staten Land — 54 47 10 8 
Arabia — 21 29 oN 
Patagonia — 49 10 O8 
India — 14 18 ON 
India — 21 48 oN 
Ukraine — 50 30 N 
Lapland —— 68 52 30 N 
Pacific Ocean. — 22 2 ON 
Tenerifle — 28 28 57 N 
Canaries — 29 14 ON 
France ——— 49 11 38N 
Sweden — 55 52 ON 
France — 47 52 N 
Switzerland — 46 31 FN 
France —— 43 56 2N 
England — 53 48 ON 
England — = 52 38 ON 
Saxony — $51 19 14N 
Pacihc Ocean — .15 23 30 $ 
Englend =——— 50 26 g5N. 
France — 45 18 33 N 
Holland « — 52 10 N 
Netherlands = 50 37 3oN 
Peru — 12 11558 
France — 53N 
German 40 7 ON | 
France — 49 11 ON 
Flanders — 50 37 5oN 
Portugal — 38 42 25 
Atl. Ocean —— 56 40 © 
N. Hebrides — 15 go 45 
England — 4g 57 30 
France | — 33 28 30 
England »— 51 31 © 
Peru — 1 2 0 
Hiſpaniola —— 18 18 coN 
Mauritius — 20 9 45 8 
Cape Breton — 45 53 39 
India — 12 42 30 N 
Netherlands — 50 53 3 
Antilles — 13 24 30 
Sweden — 55 4136 
Franee— 43 35 33 
France = 46 27 14N 
Netherlands =—— 49 37 6 
France — 45 45 51 
China — 22.12 44N 
Celebes — 5 9 0:8 
At]. Ocean — 32 37 40N 
India — 13 4 54N 


G ff 


High 
Wat. 


H h 7 
ow 

oE- * 
OW 4 45 


Longitude. 


„ 
63 47 
30 22 
6 


8 44 


oE 


885015 E 


31 7 30 E 
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GEOGRAPHY, «9 


Sea or 


1 3 High 
Names of Places. Countty. Latitude. Longitude, War. 
Th 5 Df 7 . 0 . 1 a y 1 
Madre de Oios (Port) Marqueſas 9 55 30 8 139 8 40 W 2 30 
Madrid — Spain 40 25 N 3 25 45W 
Magdalena (Iſle) — Pacific Ocean 10 25 30 S 138 49 OW 
Mahon (Port) — Minorca 39 50 46 N 3 48 30 E 


Majorca (Iſie) — 
Malacca — 
M.alines 
Mallicola (Ifle} — 
St. Maloes 
Malta (Iſile)/— 
Manilla — 
_ Marigalante (Iſle) 
Marſeille's H— 


St. Marta 


St. Martin's (Ile) — 
| Martinico /Iile) — 
St. Mary's Ille) — 
St. Mary's (Town) 

Maſkelyne's Ifle — 
St. Matthew (Lights) 


Mauritius ——— 


Maurus {Ifle) —— 


Mayancde 
Mayne (John's) Iſle 
Mayo (Ille) —— 


Me aun — 


Mende — — 


Metz — 
Mew Stone — 


5 Mexico k!-ñk⸗ñ 


Mezieres wa 
Miatea (Iſle)— 
St. Michels (Iſle) 

_ Middleburg (lile} 
Milan 
Milo (Ifle) 
Modena 
Mons | 
| 25 | 
Montagu (Ifle) 
Montmirail 

Montpellier 
Montſerrat (Iſle) 


Monument (The) - y 


Moſcow 
Moulins 
r 
 Muſketto Cove 
Muſwell HW 


11111 


amur 
5 Nancy 


Nangaſachi . 


Pacific Ocean 
France 


Philippines 


Terra Firma 


Atl. Ocaan 


Pacific Ocean 


France 


Mexico 


| 


Sandw. Land 


iin 


Carib. Sea 


Mid iterr. Sea 
India 6 
Netherlands 


Mediterr. Sea 


France 
Carib Sea. 


Scilly Ifles 
Azores 
Pacific Ocean 
France 
Indian Ocean 


Germany 
North Ocean 
Cape Verd 
France 
France 
Siam 


New Holland 


France 
Pacif. Ocean 
Azores 
Pacif. Ocean 
Italy 4 


HF 
Netherlands 


| 


Pacif, Ocean 
France 
France 


Pacif. Ocean 
Moſcovy 
France 
Bavaria 


20 9455 57 29 15 E 
16 25 40 8 152 32 4 


III eee 


1 14 15 8 168 38 15 E 


D 


32 22 ON 128 46 15 E 


39 35 N 2 29 45 E 


2 12 CN 102 5 © 
51 1 5ON 4 28 45 E 


16 15 30 8 167 39 15 E 


43 38 5% N 2 2 22 W ᷣ 6 
35 54 ON 14 28 o0 E 


14 36 8 N 120 53 24 E 
15 55 15N 61 11 oW 


3 19 45N $522. 8 E 
11 26 40 N 74 4 3oW 


18 4 20N 6% 2 0 
14 44 N 61 21 16 


49 57 30 N 643 OW 
36 56 40N 25 9 15 36 
16 32 0 5 167 59 15 E 
48 19 52 N 447 25 


49 4 N 820 O E 

71 10 ON 9 49 30 

15 10 ON 23 5 Oo | 
43 57 37N 2 5 35 E 
44 30 47N 3 29 32 E. 
12123 N 98 8 45 E 


55 45 20N 37454; E 
46 34 4N 3 19 59 E 
48 955N 11 30 O E 


64 5513N 52.56 45W 1015. 


51 35 32N o 7 20W 


50 28 32M 44445 E 
48 41 28 N 611 a. E 
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7 | Sea or 
Names of Places. Country. 
Nantes — France — 
Naples — Italy — 
Narbonne — France — 
Nevers — France — 
New Year's aer Staten Land — 
Nice France — 
St. Nicholas Mole — Hiſpaniola — 
Nieuport — Flanders — 
Ningpo — China A 
Niſmes — France — 
Noir (Cape) — Terra del Fuego 
Norfolk Iſland —— Pacif Ocean , — 
Noriton — Penſylvania =— 
North Cape —— Lapland — 
Cape North — South Georgia 
Noyon 1 — 
5 MY — Germany — 
aitipeha Bay — Otaheite 
| Ochoz — Tartery — 
Ohamanęno Harbour Uliateak | 
Ohevahoa (Ile) — Pacif, Ocean — 
Ohitahoo 8 — Pacif, Ocean — 
| _ {1fie) France — 
linde — Brazil — 
St. Omer's — Flanders — 
Onateayo (Iſle) — Paeif. Ocean — 
Oporto — Portugal =— 
Orenburg Tea Tartary — 
Orleans — France — 
Orleans (New) — Louifiana — 
+ Orotova — Tenerife. — 
Orſk — Tartary | — 
Ortagal (Cape — Spain — 
Oſnaborg (Itle) —— Pacif. Ocean — 
 Oftend - — Netherlands '— 
Owharre Bay —— Huahine — 
*Oxſord a England — 
| Pun — Italy So 
: Paita — Peru — 
Palliſer's (Iſle) — Pacific Ocean — 
Palliſer (Cape) —— N. Zealand — 
Palma (Iſle) — Canaries * 
Palmerſton ine) — Pacific Ocean — 
Panama — Mexico — 
Paoom /Ifle)  — Pacifig Ocean — 
Paris (Obſerv.) — France — 
Patrixfiord — Iceland. + — 
Pau — France | — 
St. Paul's (Iſe) — Ind. Ocean — 
St. Paul de Leon — France — 
Pekin --: — China — 


Latitude. 


o „ 


47 13 N 


40 50 45 N 
43 11 13 N 


46 59 13 N 
54 48 55 5 


43 4i 54 N 


19 4% 20N 


51 7 41N 
29 57 45 N 


49 34 37 N 


40 27 10N 


17 45 45 8 


59 20 10N 


16 45 30 8 


949408 
95530 8 


46 2 50N 


295 /0-8*;. 
50 44 46N 


9 58 O8 
41 10 ON 


51 46 N 
47 54 4N 
79 57 45 N 
28 23 27 N 


51 12 30 N 


43 46 30N 


17 52 20 8 


51 13 55 N 
16 44 15 8 
51 45 38 N 


_ 12 8 


15 38 15 8 
41 38 0 8 


28 36 45 N. 
18550? 8 


8 47 48N 


16 30 0 8 
48 50 14 N 
65 35 45 N 
43 15 ON 
0 8 
48 40 55N 
1 15 15 E. 


37.51 
39 55 3oN 


GEOGRAPHY. 


Longitnde. 


—— nc Gangs econ 


2 45 O E 12 


| 120 18 B :! 
43 50 35 N 
54 32 30 8 
29 f 46 N 
4 9 6 
71 10 N | 
54 445N 


4-07 11/8); 
73 3 15 
168 10 O E 
75 23 30 W 


149 14 20 W 


143 12 30 E . 
151 38 5 11 20 
139 1 57 
139 6 OW 2 9 
ai 
33 5 io 
214 57 E. 
138 51 ow 


_ ö 


+3035 
#--:44 22 8 
89 58 45 vw 
16 24 11W 
58 32 30 E 
7 39 OW 


148 6 ow 
1" $94-457K 3 © 


151 8 15 
1 1 30 W. 


11 38 3 E 


146 30 15 v 


175 18 O E 
17 50 
162 57 6 
80 21 
168 28 45 E. 
2 20 © E. 
24 10 OW 
o 9 oW 
77 48 o E | 
4 aps 3 


Perigeux 


GEOGRAPHY, 


akah (cn) 
| R Ramhrad — 
(18e) > 


2 | 
| Reikianeſs { Cape) — — 
Rennes 


Reſolution (Bay) — 


114 


Ohitahoo 


5 Sea or 
Names of Places Coumry. 
Perigeueux — France — 
Perinaldi — Italy a 
Perpignan — France  —_ 
St. Peter's Fort — Martinico — 
St, Peter's Iſle} — Atl. Ocean 
Peterſburg — Rutha — 
Petit Goave — Hiſpaniola —— 
Petropawloſkoĩ — Kamchatka — 
Philadelphia — Penſylvania — 
St. Philip's Fort — Minorca — 
Pickerſgill's (Ile) — Atl. Ocean 
Pickerſgill's Harbour N. Zealand — 
Pi co — Azores — 
Pines (Iſle) — N. Caledonia — 
Piſa — Italy 

| end — England — 
Poitiers — France — 
Pollingen — Germany  — 
- Pondicherry — India — 
Ponoi — Lapland — 
Pontoiſe — France — 
Porto Bello  — Mexico _ 

| Porto Sancto (Ille) — Madeira — 
Port Royal — famaica — 
Port Royal  — Martinico — 
Portſmouth Town — England — 
Academy England — 

Portland /Iile) — North Sea — 
Portland (Iſle) — Pacific Ocean — 
Port Paix — Hiſpaniola — 
Port Praya — St. Jago — 
Prague Bohemia — 
Prince ot Wales Fort New Wales — 
Providence — N. England. — 
Pudyoua — N. Caledonia — 
Pulo Condor (Iſie) India Ocean — 
Pulo Timon (Iſle) — Gulph Siam — 
Pyleſtauat's (Ifle} — Pacific Ocean — 
uebec — Canada — 
Quimper — France — 

St. Quinton — France — 
Quiros (Capr) — N. Hebrides — 
Quito — Peru — 


Meſopotamia — 
England 
France 
Brazil 
Iceland 
France 


Latitude. Longitude, 
VVT 
45 t 10 N .o 44 1 E 
43 53 20N 7 40 oO E 
42 41 55N 2 54 5 E. 
14 44 ON 61 21 6 W 
46 46 30 N 56 7 OW 
59 56 MN 30 19 15 E 
18 27 ON 72 5 30 
33 f 0 N 138 35 o R 
39 56 55N 75 13 30 
39 50 46 N 3 48 30 E 
54 42 30 8 36 58 W 
5547 27 8 166 18 9. E 
33 28 40N 28 26 OW 
22 38 0 8 167 38 O E 
43 43 N 10 12 O E 
50 22 24N 415 38 W 
46 33 N 0 20 3 E 
47 48 8N 10 43 45 E 
11 41 6N 79 52 45 E 
67 6 30 N 36 23 15 E 
49 3 2N 2 5 37 E 
9 33 SN 79 50 OW 
32 58 15 N 16 25 16 
18 0 ON 76 45 30 
E 
$0.47- 5N 1 6 15 W 
50. 48. 3N 11 6 18W 
63 22 N 18 54 OW 
39 25 0 5 178 14 O E. 
19 58 oN 7 2 OW 
14 53 53N 23 29 22 ] 
50 4 30 N 14 45 o E 
58 47 32N 94 7 3oW 
41 50 ON 71 26 W 
20 18 0 8 164 41 14 E 
8 40 ON 107 20 O E 
1 MN ies o 
21 23 08 175 41 30 
46 58 ON 69 53. oW 
47 53 24N 4 7 25 W 
49 59 IN 317 23 E 
14 56 8 8 16729 O E 
0:43 37:8 eee 
30 1 ON 38 30 © FE 
50 18 40 N 4 20 SW 
46 14 48 N 1 34 28 
9 10 35 oW 
63 55 N 22 47 30 
48 6 45 N 141 53 
9 33 30 8 


11 15 


5 
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Names of Places. 


— 1 — 


o G RAP . 


Sea or 
Country. 


Reſolution (le) = 
Reſolution (Port) — 
Rheims — 
Rhodes 

Rimini 


Rochelle 

| Rochford  =— 
| Rock of Liſhon 
Rodrigues (Ifle) — 
Rome (St. Peter * 
Rotterdam 
Rotterdam (Ifle) — 


Rouen — 

| S 25 (Tſe) — 
Sable (Cape) — 
Sagan — 
Saintes — 
Sainte Croix — 


Sall Te) — 
Saloniquue mw 
Salvages (Iles) — 
Gumand | — 
Sainfta Cruz -” ks 
Sandwich (Bay) — 
Sendwich Cape) — 
Sandwich Harbour 
Sandwich (Iles) — 
Saunder's (Cape — 
Saunder's /Ifje} —— 
Savage (Ile) —— 
Schwezingen 
Scilly Iſles (Lights 
Sehaſiian St. 0 
Sedan — 
Sees — 
Senegal — 
Sehnlis 
Sens 
Senoncés — — 
Sbepherd's (Iſies) — 
S hirburn Caſtle — 
Siam — — 
Singham- fü — 


Siſteron 
Smyrnaa ——mmm—— 
 Snelell (Mount) — 

Solſſogs —ſ 
Som avera (es) — 
So ——— 


Santheru Thule — 
Speaker Bank 


France 


_ France 


— Portugal | 
Indian Ocean — 


—ů—— 
— 
Rio Janeiro —— 


Carib Sea 


. Turkey 


Germany 


China 


lndia 


— 


Pacifie Ocean 1 
Tap ua 
France 


Italy 
Brazil 


France 


n! 


Italy 

Holland 
Pacific Ocean — 
F rance 


ith 


Nova Scotia 
Si! eſia 
France 
France | 
Atl. Ocean 


Atl. Ocean 
Hiſpaniola 
Teneriffe 

South Georgia — 
Mallicola 
Mallicola 


[| 


Pacific Ocean — 1 
Sandw: Land — $4 
South Georgia — _ 


Pacific Ocean 


Englith Channel 
Madagaſcar 
France 
France 
Negroland 
France 
France 
France 
Pacific Ocean 
England 
India 


1 


[|] 


France 
Natolia 
Iceland 
France 
Carib See 


Sandw. Land 
Indian Ocean 


n f 1 


3144117141 


\ 


11 


High 

Latitude. Longitude. Wat. 
89 N . 1 * 
17 23 30 3 x41 4 oW © 

19 32 25 8 169 41 5 E 

49 14 36 N 4 2 53 E 

44 2 ON 2 34 20 E. 

44 343 N 12 34 15 E 

22 4 8 42 43 45 W 

4% g21N rr 9 55W 3 45 
46 234N o 8 34W 4 15 
39 45 30N 9 35 goW 

19 40 40 8 6310 O E 

41 533 AN 12 29 15 E 

1 56 ON 4 28 is E 3 o 
20 16 30 8 174 30 30W 

49 26 43 N 1 5 20W x 25 
17.3% J0N - 63 19. 15 
43 23 45N 65 39 15W 

51 42 12N 15 22 15 E 
45 44 43N 6 38 54W 
43 9 35N #7 23 535 E 

16 38 ISN 22 56 15W 
40 41 10N 23 8 O E 

30 O N 1; 564.0 W 

Ig I; ON 69 16 30 W 

28 27 30 N 16 16 15W 

54 42 08 3612 O 

16 28 0 8 167 59 o E. 

16 25 20 8 167 53 O E. 

17 41 8 168 33 o E 

$4 6 30 8 36 57 30 

58 0 0S 26 58 OE 

Ig 2 15 8 169 30 36 W 

49 23 4N 8 40 45 E 

49 56 N 6 46 ow 

12 30 © S 46 25.0 E 

49 42 29N 4 57 36 E 

48 36 21 N o 9 49 E 
15 53 ON 16 31 goW 10 30 
49.12 23 NM 2 35 0 E 

48 11 56 3 16 53 E 

48 23 N 6 57% o E 

16 38 168 42 K 

St 39 25N 1 o ow. 

14 18 ON 100 50 O E 

3+ 15 30 N 108 43 45 E 

44 11 21 N 5 6 4 E 

38 28 7N 27 19 45 E 

64 52 20 N 23 54 OW 

49 22 32 N 3 19 28 

18 38 N 63 37 30 W 

5 57 ON 1:1 15 30 E 

59 34 8 27 45 O 

445 8 72 57 O. E 


Stalbridge 


CGROGRAPHY. 


Ne 0s Sea or 
Names of Places. Country. 
Italbridge — England — 
Start Point — England — 
Stockholm — Sweden — 
Straumneſs — Iceland — 
S ratſbourg — France — 
Succeſs Bay — Terra del Fuego 
Succeſs Cape — Terra del Fuego 
Sultz — France — 
Zurat — India — 

able INand — N. Hebrides — 
Tanna — Pacific Ocean — 
ee { ne ie — Pacitie Ocean — 
Taraſcon — France — 

Tarbes — France — 
Taſſacorta — Iſle Palma — 
Temontengis — _Soloo — 
Teneriffe (Peak) — Canaries — 
Tercera — Azores — 
Thionville — France — 
Thomas St. bend — Virginia Hles — 
Thule (Southern) — Sandwich Land 

Thury — France — 
Timer /St. W. Point) India — 

ITImor Land S. Poi.) India — 

| Tobolſki — Siberia — 
Tolaga Bly — N. Zealand — 
Toledo — Spain — 
Tomſæ — Siberia — 
Tonga Tabu ue) Pacific Ocean — 
Tonnerre — France — 
Tornea — Sweden _ 

Toulon — Francde— 

Toulouſe — France _ 
Tournan — France ——— 

Tours — France — 
Traitor 's Head — Erramanga — — 
Tripoli — Barbary — 
Troyes — France 
3 — Italy — 
Turnagain / Cape) — N. Zealand —_ 
Turtle 1fland — Pacific Ocean — 1 
Tyrnaw — Hungary — 4 
1 Tliateah _ Pacific Ocean — 

; U Upſal — Sweden 

Vraniburg — Denmark — 
Uſhant — France —— 
Vlg — France — 

Valery St. — Frarcke·— 

Vallery St. — France — 

Valparaiſo — Chili — 
M 
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High 
Wat. 


h * 


Latitude. Longitude. 
„ 
50 57 N 2 23 30 W 
50 9 oN 3 51 15 W 
59 20 31 N 18 3 55 E 
5 39 49N 24 29 15 W 
46 34 35N 7 46 18 E 
54 49 4 5 65 25 oW 
1 65 27 O 
$7 53 en 7 14 32 
21 10 0M. 92.22 30 K 
15 38 0 8 167 + O E 
19 32 2 8 169 41 5 E 
14 30 30 8 145 9 30 W 
43 48 20N 439 36 E 
43.14 IN. 0:3 33 6 
28 38 ON x7, & oW 
337 N 120 53 30 B 
28 12 54N 16 29 24 
38 45 N 27 6 OW 
49 21 30 N 6 10 30 RK 
18 21 55 N 64 51 30 W 
59 34 8 2745 oW 
4% 21 28 N 2 18 30 E 
10 23 08 123 59 OE 
815 98 131 54 O E 
58 12 18 N 68 12 45 E 
38 21 30 8 178 33 3 E 
39 50 N 3 20 OW 
56 29 58 N 84 59 30 E 
219 05 174 46 oW. 
47 „ 8N 3 58 4 E 
65 50 50N 24 12 o E 
43 7 216N 5 £6 35 E 
43.35 N 121 3 K 
48 43 5% N 2 45 15 E 
47 23 44N o 41 11 E 
18 43 30 8 169 20 30 E 
32 53 4% N 13 5 15 E 
48 18 2N 44335 E 
45 520N' 94 E 
40 28 0 8 176 56 O E 
19 48 45 8 17" 57 O 
48 23 30N 17 33 45 E 
16 45 08 151 31 0 
39 37. 5e 17 1 E 
55 54 1 N 12 52 30 E 
48 28 30 N 5 4 31 W 
50 21 27 N 31 40 E 
3 {2.8 r 37 6 E 
49 52 12N o 41 10 E 
93 2 36 S 72 19 * | 
2 


van 


* q RI 6 : : o 
CT EB Me ir r 


8 


Wologda 


Vork New / 


{ W akeficld =_ 
Pr. of Wale's Ft 


Wanftead 
Wardhus 
Warſaw 


Weſtman /Iſles} — 


Whitſuntide /lile} 


William /Fort} — 
Willis's (Illes — 


Wilva | 
Witte nburg 


Worceſter 
Wollak 


\// Io 


Vork 


Torkminſter 


England 


| | Sea or 
Names of Places. Country 
Van Dieman's Road Tonga Tabu — 
Vannes — France _ 
Vence — France — 
Venice — Italy — 
Venus Point} — Otaheite — 
Vera Cru: — Mexico — 
Verd {Cape) — Negroland 
erdun . — France | 1 
Verona — Italy — 
Verſailes — France — 
Vienna / Obſerv.) — Hungary — 
Vigo — Spain — — 
Vincent St. / Cape) Spain _ 
| Viatimiela — Taly —— 
Virgin Gorda {Fort} Weſt Indius — 
Virgin {Cape} — Patagonia 
Viviers — France — 
Vutzburg — Francona — 


New Wales 
England 
Lapland 
Poland | 
North Ocean — 
Pacific Ocean — 
Bengal 


il 


South Georgia — 54 


Poland — 
Germany — 
Ruffia — 
Englanl— 
Rulna — 
Peru 
England 
Jerſey 


— — 
— 
— 


Terra del Fuego 


E O GR AP H V. 


5 HFigh 
Latitude. Longitude, Wat. 
8  ..W-. 3 POET 
21 4 15 S 174 56 24 W 
47 39 14N 2 46 26 W 
43 44 16N 7 7 28 E 
45 26 N 12 4 30 E | 
17 29 17 5 149 35 45 W 103t 
19 12-08 % % OW 
14 45.998 27 33.0 W-. 
49 9 25 N 5 21 0 KB 
45 26 26 N 11 18 30 E 
48 48 18 NM 2 7 10 E 
48 12 40 N 16 22 30 E 
42 14 24 N 8 28 OW 
33 1 © 9 W 
43 53 0% f 7 37 30 
18 18 N 64 O oW 
52 23 0.8 67 54 O E 
44 28 54N 4 41 22 E 
49 46 ON 10 13 45 E 
S 41 ON 1 33 30 
58 47 30 N 94 7 30 . 

51 34 10 N oo 2 30 E 
70 22 36N 331 6 45 E 
52 14 ON 271 o 30 E 
63 20 30 N 20 27 45 W 
15 44 20.8 168 20 15 E 
22 34 45 N B88 29 30 E 
54 0 05 38 29 4 
54 41 ON 25 27 30 E 
51 49 ON 10 41 30 E 
59 19 oN 3 
52 9 30 a 0 W: 
61 15 ON | 
17 36 15 8 9113 O 
53 59. N 1 6.40 W 
42 43 ON 4 9g q45W 3 6 
55 26 20S 70 8 W 


CHAP 


MadNwITVDE of the EarTH. 8 


CY A+; mv, 


Concerning the True FIRE, and MAGNITUDE of the 
EARTH, with the Proportion of LAND and WATER, on 2ts 
SURFACE, © ; 


| 6 appears neceſſary to ſay ſomething concerning the 
I true FiGURE of the EARTH; for though the Form 
of it be very nearly ſpherical or globular, yet it is not really ſo, 
but is of that Figure which is produced by a S-mi-ellipſis, re- 


volving about its ſhorteſt Diameter; and which is uſually ' 


called an Oblate Spheroid; ſo that it is to be underſtood from 
hence, that the Axis of the Earth is leſs, or ſhorter, than the 


Diameter of the EQUATOR, whereas in a Globe, all the Dia- 


meters are equal, 3 


As the true Fi GRE of the EARTH is the very FIRST 
PRINCIPLE of GoEGRAPHY, fo as an Article of SCIENCE, 


it is fit the young Student ſhould have proper Ideas of it, 
_ eſpecially as in former Ages it was not known at all; and in 


the preſent Century it has been ſo compleatly diſcovered as 


to have left ſcarce a Poſſibility of Improvement therein h 
any of our Pofterity, It is allo neceſſary to exhibit an Idea 


of the proper Figure of the Earth, to prevent any wrong Con- 
cluſions from a conſtant View of the Terreſtrial Globe in a 


true ſpherical Figure, To theſe we may add the very inte- 


reſting Conſequences of knowing the real Figure of the Land 


and Sea, for perfecting the Sciences of Geadeſia, Aſtronomy, 
and Navigation, as they are intimately connected therewith. 
It is. very ſurpriſing to conſider bow univerſally all the An- 
Tients ſuppoſed the Earth to be only a plain Surface of Land 


and Mater, extended every Way indefinitely; a Form which 
common Senſe revolts againſt on every Account; for (1.) 


The globular Figure of the Ocean preſents itſelf notoriouſly 
to the View of every Perſon upon the Sea-Beach. (2.) The 
\ gradual Diſappearance of all Objects on the Sea, as they are 


viewed from the Shore; as firſt the Hull of a Ship, then the 
 Maſts; and laſtly, the Streamers and Pennants ; whereas, if 
the Ship moved on a plain Surface, all Parts would become 


indiſtinct and vaniſh from the Sight at once, and that at a 


_ vaſtly greater Diſtance than where the Ship diſappears. (3.) 


The fame thing is obſerved of Objects on Land by the 


Sailors at SEA, in their gradual Loaming, Diſappearing, &. 
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86 Concerning the True FIE 


(4.) The Section of the Earth's Shadow on the Surface of the 
Moon in a Lunar Eclipſe, being circular, plainly proves it 
muſt proceed from a Body of a globular Form. (5.) The 


Diftance ef two Hundred Million of Miles on a plain Surface, 


would cauſe no ſenſible Alterati-n in the Height of a Star, as 
we know by the North Pole Star being of the ſame Altitude 
in the 20th of Jun: and December; whereas if you go but 
694 Miles on the Meridian of the EARTH, you alter the 
Star's Altitude one whole Degree; an indiſputable Proof of 


the Earth's Rotundity or ſpherical Figure. How theſe, and 


many other obvious and natural Demonſtrations of the Larth's 
Figure could eſcape. the Notice not only of the J"ulgar, but 
_ even the Sages of ancient Times, is equally amazing, as it is 
perfectly ridiculous to make the Earth's true Figure (much 
more the aſe one) an Article of Faith neceſſary to Salvation by 
the Decrees 1 modern Councils. $7 „„ 
The phyſcal Cavst which produces a Figure of the Earth 
a little different from that of a SPHERE or A GLOBE, is 
the Centrifugal FoRCE ariſing from the great Velocity of the 
Parts of the Earth about the Axis of Motion; it is the ſame 
Force which a Stone in a Sling is known to acquire by being 
ſwiftly whirled round in a circular Manner, and by which it 
has a ſtrong Endeavour to recede or fly from the Hand, or 
 Gmtir ef Mm . VVV 
Juſt ſo all the Parts of the Earth endeavour to fly off from 
the Axis of Motion, and would actually do ſo if they were 
not kept together by a far ſuperior Force, viz, that of GRA- 
vITY ; by which they conſtantly tend towards the Earth's 
Center, and is therefore called the Centripetal Fokce, 
When a ſtrong and a weak Force act againſt each other, 
the Effect of the former will be leſſened by the latter; and as 
the Centrifugal Force is greateſt in Parts about the Equator, 
where the Diſtance from the Axis is greateſt of all, io the 
Force of Gravity will there be moſt of all abated by it, and 
conſequently all thoſe Parts receded farther from the Center 
when the Earth was firſt put into Motion; and all the 
Parts of the Earth being connected by a mutual Cobeſin, as 
the Equatoreal Parts receded, the Polar Parts would accede 
towards the Center; and ſo the extreme Parts of the Earth 
muſt indue a Figure or Shape ſomewhat different from that of 
a Glabe or Sphere, that is, it muſt be a SPHEROID. | 
From leveral Meatures of a Degree in the different Parts of 
the Meridian, and by Calculation it is found, that the Ratio 
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of che Axis of the Earth to a Diameter of the Equator is as 
1019 to 1024. And it is from thence alſo found, that the 
Axis of the Earth is 7932 Miles, and a Diameter of the 
Equator 7971, which therefore exceeds the Axis by 39 Miles. 
By Calculation it is alſo found, that a Degree at the Pole 
_ exceeds a ]\egree at the Equator a little more than an Engliſh 
Mile, and that a Degree of the Meridian in the Parallel of 


542 44 is equal to a Degree in the Equator, which exceeds 


the fir/i Degree of the Meridian by 4 of a Mile. 


The D1iaMETER of the Earth being 7933, the Square 2 


Miles contained in its Surface, will be 197700226; and its 


ſolid context in Cubic Miles, will be upwards of 261 39500000, 


or near 26140 Millions. 


Our EARTH is called the Terraqueaus GLose, becauſe its 


Surface conſiſts of LAN D and WATER. As the Land ap- 
pears in very unequal and irregular Parcels, under the Names 
of Continents, Iſlands, Capes, Iſthmus, &c. and the ſame may 
be ſaid of the WATER, the Method of eſtimating the Quan- 
tity of each will appear by cutting out the ſeveral Parts of 


Land and Water from the Papers which cover the Ter- 
reſtrial Globe, and weighing them ſeparately in an ex- 
act Ballance; this was done about eighteen Years ſince, 
by Mr. MarTin, from the Papers of a Terreſtrial 
Globe, twenty eight Inches Diameter, when he found 

the Part for the Land weighed 367 Grains: ditto for the 


Aqueous Surface, 1125 Grains, and as the Surfaces muſt 
be in Proportion to their Weight, the Surface of the Wa- 
ter is to that of Land, as 3 to 1 nearly, or the Land is & of 

. d ĩ˙ 
This Diſtribution and Proportion of Land and Water, is 
a moſt ſignal Inſtance of the WisDomM of Gop in the Works 


_ of CaEATION. For thus the EARTH is rendered a ft Ha- 
bitation for rational ſocial, and Commercial Agents; the Oce- 
ans and Seas affording a free Intercourſe between the moſt 
diſtant nations; at the ſame Time that they ſupply a juſt 
Quantity of VAPOURS, for the Formation of CLoups, to 


water the Surface of the Earth, for the Purpoſes of every Spe- 
cies of LiFE and VEGETATION that the infinitely wiſe Au- 
THOR of NATURE has made necellary, 


88 A DESCRIPTION and UsE of the 
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A DescrIpTION and UsE of the IMPROVEMENTS made tg 
the New TERRESTRIAL and CELESTIAL GLoBEs, by 


OINCE the New Diſcoveries made of late years by the 
| 8 celebrated CAPTAIN Cook, and other eminent Naviga 
tors, in the South Seas, (all which are accurately laid on 
the New Globes) I have contrived a very ſimple, eaſy, and 
.expeditious method of elevating the South Pore, by which 
means the New Diſcoveries, Tracks, &c. may be clearly traced 
by the eye over all parts of the Globe, in a manner much 
more conſpicuous and eaſy than Maps will admit of 
The new Improvements likewiſe conſiſts in the following 
particulars, viz, 1ſt, there is engraved on the Globes two 
Hour Circles, one at the North, and the other at the South 
Pole, which are divided into twice XII Hours, and numbered 
round from Eaſt to Weſt and contrary with a double row of 
Figures, the Meridian of London paſſing through both the 
XII Hours;* 2d, the hour Hand or Index 1 placed under 
the Braſs Meridian, is moveable at pleaſure to any part of the 
Hour Circle required, and will remain there during the 
revolution of the Globe on its axis, being entirely indepen- 
dant of the Poles on which the Globe moves. zd, The di- 
viſions being placed in the Centre of the two rows of Figures, 
the Braſs Index at once points out the time, and its compli- 
ment to XII; this will be found exceeding uſeful and ready, 
in all Problems, where time is concerned, as at one view you 
have both the time of the riſing and ſetting of the Sun, Moon, 
Planets, Stars, &c. on the Celeſtial Globe, and alſo the time 
that all places on the Terreſtrial Globe, enter the illuminated 
and dark Hemiſphere at Sun riſing and ſetting, when it is 
made uſe of as a Tellurian; which it is immediately con- 
verted into by the Addition I have made of a Braſs Semi- 
© eticle, moveable on the Eaſt and Weſt Points of the Paper 


: wh Os at 


— 


7 plate the firſt is an exact repreſentation of the two Hour Circles at the 
North and South Pole of the Terreſtrial Globe, and fig. A of the Hour Hand op 
Braſs Index to point out the Time on the Globes, N | 


Horizon. 
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Horizon. Underneath the . e of which is faſtened a 


thin Braſs Spring, that preſſes againſt the outſide of the 
Braſs Meridien, fo as to keep it always in its Place, when ſet 
to the Sun's Declination, on either Side the North Pole of 
the Globe; and for which Purpoſe, the Face of the Braſs 


Meridian is divided on the outſide, to 23 Degrees and half 


from the Pole upwards for South Declination, and down= 
wards for North ditto, 4th, To make Uſe of the Globe as 


| a Tel'urian, obſerve the following general Directions to 


rectify it: firſt find the Sun's Declination N. or 8. for the 


given Day on the Horizon, (as directed to be done for any 


of the former Problems), then elevate the Braſs Semi-circle 
to the Declination found, and let it there. remain fixed; 


you then move the Globe up or down the Notches of the 
Frame, till you bring the Semi-circle into the Zenith, and 
make faſt the Meridian by means of the Screw, that goes 


through the Brafs Pedeſtal on which the Meridian reſts. 
5th, The Globe being thus rectified, let a lighted Candle be 


placed at a conſiderable Diſtance on the Table from the 


Globe, the height of the Horizon, and in the Plane of the 
Meridian, it will then exhibit all the Phazhomena of the 
Natural Globe of the Earth tor that Day, for now the Braſs 


Semi- circle becomes the Solar Horizon, or Circle of Illu- 
 mination*, and divides the whole into the enlightened and 


dark Hemiſphere z therefore upon revolving. the Globe about 


its Axis from Weſt to Eaſt, it will appear, that all Places 


emerging out of the dark Hemiſphere into the luminous one 


under the Weſtern Part of the Semi- circle will ſee the Sun 
then riſing; When they arrive at the Meridian, it will be 
Noon; and when they deſcend into the dark Hemiſphere at 


the Eaſtern part of the demi- circle, they will ſee the Sun ſet. 
When any place is upon the Meridian, ſet the Hour- Index 
to XII, and revolve the Globe, then you will ſee the natural 


Motion and Poſition of that Place at all hours of the Day; 
at what time the Sun riſes or ſets to it; the length of tbe 
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I callit the Circle of Illumination. as you may conceive it to paſs over the 
whole Globe, whick it would do if the Globe was mounted on a Pedeftal for 

that Purpoſe only, and had po -woodey- Horizon or Frame for common Uſe, 

; {thas would coſt double the Money, and be of no other uſe than a Tellurian}, 


as may be ſeen by placing the Horizon of the Globe perpendicular, and the Pole 
elevated to the Sun's Declination from the wooden Horizon, which by this 
means is made the Solar Horizon. | + 0 


pl TR diurnal 
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diurnal 40 ene arches; or of Day and Nienr ; i in 
what places the Sun does not riſe or ſet at all; whence all 
Ke 2 of SEASONS through the year in every Ty 
. 
6th, For the uſe of the Celeſtial Globe, there is given a 
copper-plate impreſſion on paper, of the Sun, Moon, and all 
the Planets, with their characters engraved : within a! ſmall 
: circle, which may be cut out at pleaſure with a pair of ſeiſ⸗ 
ſars, (and being properly prepared) will by breathing on, or 
ſlightly touching them with the tongue, ſtick on to the 
globes, inſtead of wafers and black patches; as commonly 
uſed, they are moveable at any time with your finger nail, 
or the oint of a knife, &c. without injuring the Globe. 
N. B. The Addition of the Ar Semi- circle, to the 
9 and 12 Inch Globes, is only Three Shillings extra ; with- 
out it you have the Globes at the ſame Prices that common 
mounted Globes are fold for. 
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. 2 Ducctivrron ahi Usx 9 Fa New Sonia tg ROY 
MANUAL ORRERY, with "up tderable Ons, by 
8. Wrxcnrt, DYE MOOT 20" 6.4 


T* Price of Oprerins (as they have Lima uſually EPO | 
being very great, is one Reaſon why this mo/? uſefn! 
acne is not ſo common, as one might wiſh, on Ac- 
count of its great Service in conveying an eaſy and adequate / 
Idea of the true ConsrituTION of the SYSTEM of the 
Won p, and, of Courſe, the Firſt PRINCIPLES of AsTRO- 
rom and GEOGRAPHY although ſo eſſential a Part of Edu- 
cation. In order to remove this Difficulty, I have contrived - 
a PLAETARIUM or ORRERV, at a moderate Price with Wheel 
Work, and another where the Planets ate ſet by Hand only, 
which 1 call the MANUAL ORRERY, at a low Pace either 
of which will readily ſhew what i is, and what is not the-true.. 
Syſtem of the World, with its various Phænemena, or Ap- 
pearances of Day and N16ar, Viciflitude of the SEAS UNS, 
Natute of Eclirsks, c. as will be eaſy to apprehend from 
an Account of its Structure and various Uſes, as follows. 


I, This i 


A new OnRERY. 1 
I. This Machine is made to repreſent the *Ptolematc 
Sytem, or ſuch as is wulgarly. received, which places the 
Earth in the Center, and the Planets and Sun revolving 


about it. And at the ſame Time affords a mt manifeft 
Confutation of it. For you ' plainly ſee, in this Con- 


ſtruction, (1.) That the Planets Mercury and Venus, being 
both within the Orbit of the Sun, cannot be ſeen at any Time 
to go behind it; whereas we obſerve them as often to go be- 
hind, as before the Sun, in the Heavens. (2.) It ſh 


tral Earth, they ought at all Times to be of the ſame apparent 


Magnitude; whereas, on the contrary, we obſerve their ap- 


parent Magnitude in the Heavens to þe very variable, and 
ſo far different, that (for Inſtance) Mars will ſometimes ap- 
pear as big as Jupiter nearly, and at other Times you will 
ſcarce know him fram a fixed Star, (3.) It ſhews that any 
of the Planets might be ſeen at all Diſtances (from the Sun) 
in the Heavens, or, in other Words, that when the Sun is 
ſetting, Mercury or Venus may be ſeen not only in the South, 


| but even in the Eat; which Things were never yet ob- 
' ſerved, (4.) You ſee by the Planetarium, that the Motions 
of the Planets ſhould always be regular and uniformly the ſame ; 
whereas, on the contraty, we obſerve them always to move 
with a variable Velocity; ſometimes faſter, then flower, and 
_ ſometimes not at all. (5.) By the Machine with Wheel 
Work, you ſee the Planets move all the ſame May, viz. from 
Wit to Eaft continually. But in the Heavens we fee them 


move ſometimes dire? from W:/t to Eaſt z ſometimes Retro- 


grade, from Eaft to Wet, and at other Times to be Stationary, 
All which Phenomena plainly prove this Syſtem to be a falſe 


and abſurd Hypotheſis = | e 
II. The Truth of the Copernican,+ or SOLAR SYSTEM of 
the WoRLD, which places the Sun in the Center, and the 


Earth among the Planets, is hereby moſt clearly repreſented, 


Li 4 4 13 J 0 „ : 4 4 * 
_ 00 * 6.2 een * 0 1 1 1 = 
* 2 — N ns. dt. = K 1 


; PR So ealled from Ptolemy, a telebrated Aſtronomer of Alexandria, in Eever 


; who died A. D. 147. 


So called from Nicnot as Cor FRNICUS, a moſt learned As TRONOMER 
of Riſſia-Royal, who tevived this Syſtem (formerly taught by the School of 

P 
| 10 


7 
'{ 


tbagoras) and proved the Truth of it beyond all Diſpute, and ro the entire Sa- 
faction of the Pope and Cardinals, . | . os | 


ews, 
that as the Planets move in Circular Orbits about the 88 
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wol Time, from the ae Diſerveries. 


_— 7 be Deſeription a and U e of : 
For king the Globe of the Earth from the Center, and placing 


thereon a large gilt Ball for: the Sun, and reſtoring che Earth 
to its proper Situation among the Planets, then every Thing 
will be right, and agree exactly with Obſervations. + For 
turning the Winch, (I.) you will ſee: the Planets Mercury 

and Venus go both before * bebind the Sun, or have two 


Conjunctions (2.) You will obſerve Mercury never to be 


more than 21?, and Venus 472, from the Sun. (3) That 


the Planets,” and eſpecially Mars, will be 3 much 
n rarer to the Earth than at — and therefore muſt appear 
much larger at one Time than at another. (4.) You wil 
| ſee that the Planets cannot appear at the Earth to move with 


an uniform Velocity ; for when neareft, they appear to move 


faſter ; and flower, when moſt remote. (5.) You will ob- 
ſerve the Planets will appear at the Earth to move ſometimes 


direttly from Wiſi to Eaft; and then to become retregrade 
from Eaft to Meſi; and between both, to be Stationaty, or 
without any apparent Motion at all. Which Things all 
correſpond exactly with Qbſervations. and fully prove. the 


; TRUTH of this excellent Syſtem. -| 


III. All the Primary PLANETs are here diſpoſed about be 


N and all the Secondaries or Satellites, about their Pri- 


maries, in ſuch order as we ſee them in the Heavens. Again, 
you may here repreſent the Syſtem in two Parts, viz. of the. 


inferior Planets, and of the ſuperiiy 3 and then the true com- 


parative Diſtances of each Planet from the Sun, and among 


themſelves, may be ſeen; and many very curious Things 
obſerved, which depend thereon; as the true Heliocentric, 
and Gereentric Places, the Parallatic Angle, the Elongation, 


and the true Proportion of Diſlance from the Sun, c. which 
are the very Funaamentals of ASTRONOMY 3 and are * 


known, as it were, by Inſpection only. 


IV. By this Mack. ne, if made wich Wheel Work, you at 
once ſee ll the Planets in Motion about the Sun with the 


ſame. reſpettiue Velucities, and Periods Revolution which they 


have in the Heavens. The Work being calculated to a Mi 4 


Mercury” 87. 23. 15 16 
Venus 3 224. 15. 49 
Earth 8 d | 365. 6. . 9 
, Mars | * 14200000 = 1 685. ' 23. 27 
Jupiter 8 | 48600000 P 4332. 12. 20 
| Saturn 89100000 10759. 6. 36 
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And here alſo the Great and General Law of the Planetary 
Motions may be obſerved, viz, That every where the Squares 
of the Periodical Time are proportioned to the Cubes of the Di- 
flances reſpectively. Cn” Wk EY, 911 DE 

V. You will ſee here a Demonſtration bf the Earth's Ma- 
tion about the SUN, as well as thoſe of the Reſt of the Planets; 
for if the Earth were to be at Reſt in the Heavens, then the 
Time between any two Conjunttions of the fame Kind, or 
Oppoſitions, would be the ſame with the Periodical Time of the 


Planets, viz. 88 Days in Mercury, 225 in Venus, Ic. Whereas 


you here obſerve, this Time inſtead of being 225 Days, is 
moving in the mean Time about the Sun the fame Way with 
the Planet. And this Space of 583 Days always paſſes be- 
| tween two like Conjunctions of Ferns in the Heavens. 


Hence this moſt important Point of Aſtronomy is fatisface 
_ torily demonſtrated. _ V 
VI. The Diurnal Rotation of the Earth about its Axis, 


- 


and a Demon/tration 7 the Cauſe of the different Seaſons of the 
Le 


_ Year, and different ngths of Day and Night, | by its An- 
nual. Motion through the twelve Signs of the Ecliptic, is 
here firſt ſhewn by a Terreſtrial Globe of one Inch and a 


Half Diameter, having on it the 24 Hour Lines or Meri- 
dians, (the firſt of which paſſes through London), alſo the 


_ Ecliptic Tropics, Artic and Antatric Circles, with the Equa- 
tor divided into Degrees, and Timc, and the four quarters of 


the World delineated on it; and being made with a. hole 


through the Axis from the South to the North Pole, to fit 
on a Steel Arbor, it is by this means left free 'to turn with 
your hand, to ſhew the Earth's Diurnal Motion at all times; 
you have alſo the Annual Motion, and Paralleſiſm of the 
Axis, which cauſes the North Pole to point or keep to one 


poſition in the Heavens, during its period round the Sun, 
by this motion of the Earth, you ſee the cauſe and diffe- 


' rence in the length of days and nights, and in different La- 
titudes throughout the year, alſo all the viciſſitudes of the 


ſeaſons by inſpection, having for this purpoſe placed a Braſs 


Circle to the Pedeſtal on which this Globe moves, the bright 


part of which always faces the Sun, and equally divides the 


Globe in a natural Poſition, ſo as to ſhew the one half towards 
the Sun, always illuminated, whilſt the other half from the Sun 
will be in the dark Hemiſphere, and by giving it a diurnal mo- 
tion with your Hand from Welt to Eaſt, you obſerve the reaſon 

55 | of 


no leſs than 583 Den in Venus; occaſioned by the Earth's 
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of day and night, as alſo the different lengths or quantity of 

the Diurnal and Nocturnal Arches, by the Time ch 0 

Loxpox (or any other Place) deſcribes in the light and dark 
Hemiſpheres, at different Times of the Year, by ſetting the 


e City of 


Globe to- its proper Place in the Ecliptic according to the 


9 of the Month, with the Hand. 


II. As to the EclirsEs of the Sun and Moon, the true 


Cauſes of them are here very clearly ſcen; for when the 
Moon as placed in a right Line between the Centers of the 
| Sunand f 4% (by 
the Earth, and all who live on that Part over which the 
Shadow paſſes will ſee the Sun eclipſed more or leſs. On the 


arth, her Shadow (by Candle-light) will fall on 


other Side, the Moon paſles (in the aforeſaid Caſe) through 


the Shadow of the Earth, and is by that Means eclipſed. And 
the Mechaniſm of the Orrery is ſuch, that any one who has a 
Mind to do it, may eaſily repreſent the due PosI1TION and 


Nopxs of the Meon's Orbit; and thence ſhew when there will 
or will not be an Eclipſe of either Luminary ; and what the 


Quantity of each will be; but this Affair I leave to the Pur- 
Chaſer, as it will increaſe the Price, OS Oe Il 90 WR 


4 


$ VIII. While the Moon is moving about the Earth in the 
Center; if a Candle, or rather a glaſs Lamp, be placed at a 


proper Diſtance to enlighten the Earth and Moon, you will 


ſee all the Phaſes of the Moon, as new, dichotomized, gibbaus, 


Full, waining, &c. juſt as they appear in the Heavens. You 
will moreover obſerve all the ſame Phaſes of the Earth as they 


appear at the Moon, „„ W £75” © Hl 
IX. The SATELLITES of JUPITER and SATURN are 


moveable only by the Hand; yet may all their Phanomena be 


eaſily repreſented excepting the true relative Motions and 


' Diſtances, thus: If that gilt Globe which before repreſented 


the SUN, be made now, to denote Jupiter, and four of the 
Primary Planets only be retained, then will the Jin Sy- 


ſtem be repreſented ; and by Candle-light you will fee (the 
Machine being in Motion) the Noor fs rn Emer ſions of 
the Satellites into and out of Fupiter's Shadow. Tou will 


ſee plainly the Manner in which they tranſit his Body; and 


their Occultarians behind it, You will obſerve the various 


Ways in which one er more of thoſe Moons may at Times 


dijappear. And if the Machine be ſet by a white Screen or 
Wall, Sc. then, by the Projection of their Shadows, will be 


ſeen the Reaſons why thoſe Moons always appear on 75 


\ . 
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Side Jupiter in a Right Line : why thoſe which are moſt re- 
mote may appear neareſt, and? contrar.:o. And the ſame may 
be done for Saturn's Five Moons, and his Ring. And the 
Expence would be but trifling to have Arms of a proper 
gh for the true Proportional Diſtances of the Satel- 
KX. The Machine is not only ornamented, but rendered 


more generally uſeful, by the Plate Mr. MazTiN fome Years 
ago publiſhed under the Title of SYNoPs1s SCIENTIA Cor- 
TEST IS ;* which is here made the Baſis of the Orrery, living 


the SOLAR SYSTEM in the Center? the Earth in eight dif- 
ferent Poſitions about the Sun; the Circular CALEN DAR of 


Mor As and Days for the Old and New Stile; over which 
the Planets move, and by which their Motions may be com- 


pared and eſtimated. Then follow various Aſtronomical 


Circles, viz. Right Aſcenſion, Declination, Amplitude, Equation, 


of Time, Twilight, Phaſes of Satura's Right during his whale 
Period, &c. with their ſeveral Uſes in the Sphere, all in one 


View; and, laſtly, a large and beautiful EcLipTic of the 
- Twelve $S16Ns here makes the Solar Horizon, wherein the 
Place of the Sun, and Heliocentric Places of all the Planets 


are at any: Time to be ſhewn. 


XI. Laſtly, That Grand P henomemon, the Revolution of 
the Pole of the World about the Pole of the Ecliptic in a retro- 


grade Manner, in the Space of 25920 Years, may here alſo 
be repreſented, and, of Courſe, the Receſſion of the Eguinoctial 

Points, the Motion of the Stars apparently forward through 
all the: Degrees of the Ecliptic ; the Anticipation or Proceſ- 

ion of the Equinoctial Days, and the Mutation of Seaſons 
chrough all the Calendar, with many other Particulars, will 
by this Means be ſhewn, and the Rationale of thoſe other- 
wiſe myſterious Subjects will evidently appear. This is an 
additional expence, but may be added if required 
Blut as neither Orrery or b 


vy Circles drawn on Paper only. Lhave, in Addition to the 


. . 8 4 + 
% * Þ 


Note, this Print to be had ſepenate, price 38. alſo the Wonders of the co- 
melary World, price 25. and Gew. . 


lanetarium may be in the Poſſeſ- | 
ſion of many Perſons, that wiſhes a fuller Illuſtration of the 
Ptolemaie and Capernican Syſtems, than can poſſibly be ſhewn 
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Solar Syſtem, Plate 3d, given an Ecliptic with the twelve 
Signs and Months, Points of the Compaſs, Cc. divided in 
the ſame manner as is done for the Horizons of the Globes; 
by this Means, a Portable Manual Orrery is made at a very 
ſmall Expence, as you have only to procure a Piece of Paſte- 
Board, or thin Deal Board about the Size of the Print. which 
is to be taken from out the Book, and paſted on he 3ogrd: 
Plate th contains the five Primary Planets with the Earth, 
printed on fine Paſteboard, the ſhaded, or dark Parts of 
the Circles which repreſents the Planets, will ſhew 
that in their revolution round the Sun, one half only 
can be illuminated, the length of the Arms for each Planet, 
dre by no means agteeable to their Diſtances from the 
Center to their Orbits, that is not regarded in large and 
expenſive Orrerys, as may be ſeen by the Solar Syſtem in 
the Plate; the Arms and Planets muſt esch be cut gut fee. 
parate with a Pair of Sciſſars, and then Jet a ſtrong Pin be 
put through the Center Point, at the end of each Arm, 
and fixed in the Center of the Solar Syſtem, Saturn being 
placed firſt or next the Board, Jupiter next, and ſo on in 
rotation to Mercury; then ſet them to their reſpective Places 
in the Ecliptic by the help of an Ephemeris, the ſame as you 
would do or any other Orrerv, which done, let a Pin be 
ſtuck through the Center of each Planet, and it will ſhew 
their Situations as exact as can be done by any other Manual 
Orrery, and being moveable: with eaſe it aniwers nearly 
__ Purpoſe that an Orrery without Wheel-Woork 
% W 
The Heads of the Pins being ſmall, will admit of your 
placing them in their different Planes or Latitudes. And 
if the Heads were made with ſmall Beads, or enamelled 
and of different Diameters, it would be ſtill more natural, 
and a Gilt Headed Pin for the Center, to repreſent the 
Sun, and another with Ivory, and Lines drawn on it for the 
Earth, when you repreſent the Ptolemaic 8yſte. 
Note, The whole: may be had compleat with the Print 
properly paſied, coloured and varniſhed, aud ſeparate. from 
JJ) A aol * 
_ As alſo one on a larger Scale, being in Diameter juſt ſuf- 
ficient to go within fide the Horizon of a 12 Inch Globe, 
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and is made to lodge nearly on the Plane of the Horizon. 
This is moſt convenient fer any Perſon that has a Globe or 


Globes of this Size ; for, by looſening the Screw of the Pe- 
_ deſtal on which the Meridian turn, the Globe may be taken 
out of its Frame, and the Orrery put in its Place, by this 


| Means you will have an exceeding good manual Orrery, that 
will ſnew you as much as thoſe uſually ſold for £2. 125. 6d. 


ar three Guineas, 
— — — — 
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4 ſhort AccounT of the Sol AR or Copgnnt- 


CAN SYSTEM. 


Ty AVING ſhewn in the Uſe of the Orrery, that the 


1 Ptolemaic Syſtem will not ſolve the Appearances of 


| the Heavens, and that the Copernican Syſtem is the only 


true one, we now take a Survey of the Solar Syſtem, and 
ſhew how ciegantly all the Phznomena before obſerved, are 


illuitrated by this Syſtem ; which is repreſented Pl. III. 


| where the ')rbits of the reſpective Planets are diſtinguiſhed 


| by their Characters. The Orbits of three Comets are alſo 
dileanated, with the Years of their Appearances. In the 


Tight Corner are given the proportional Magnitudes of the 
Planets, the Sun being ſuppoſed equal to the Orb of Saturn, 
or about 6 Inches Diameter.—A, is Mercury; B, Venus; 


C, the Eaith; D, Mars; E, Jupiter, with his Belts; F, 
Saturn with his Ring. ng OC nl (fs 

In the left Corner are given the proportional apparent 
Diameters of the Sun, as ſeen from the ſeveral Planets. 
Thus, ſuppofing at Mercury the Sun appears as big as Fig. 
a; in Venus it would appear no bigger than b; at the Eart 
than c; at Mars d; at Jupiter e; and at Saturn 7. 
The Sun is the Central Body of this *yſtem, about which 


the Earth and other Planets revolve; the Moon round the 


Earth, 4 Moons or Satellites round Jupiter, and 5 ronnd 
Saturn and his Ring, 1 . 


The Sun is in Diameter 895000 Miles, and turns on its 


Axis in 25d, 15h, 16 . | © 
The Magnitudes, Diſtances of the Planets from the Sun, 
&c. are expieſled in the annexed Table. No Os £ 


* | Planets 


re — — * 
a3 == — - 
— 


ny 9 - ,-y 2 . * _ * 
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Jo Yeu | 73333] 676 88650 


Miles. 1 


tl. „ 


Miles. 


„ Moone 38710] 36155000] 
© Eartb--jr00000] 93399590 


| Mars 16236 142312000 3952,04 
pot Japiier [5207961485 767060) 724326, 
h Saturn 228082 108020 


4 


5988, 
225 


. 


tional 


ropor- M. Veloci- 


ty per Mi- Periodic, Time 
a nute. 


ͤ—-» . 


7 | 8 D. H. p ” 
135,69 1793,7 | 81,23,14,5 
4272,3 1310, 14 224104143 


1000. 1111 


4 


1228,44 908, 66 


755 415 471,02 
4010 | 


Jy C 


305,05,49,25] 
,22,18,1 
4330,08, 25, | 
10 — 51 170 2 


The principal 88 relating to the Sun and Pla- : 


nets, are the following : 


1. That the Sun appears to have an annual Motion round 
the Earth. This is cauſed by the real annual Motion of the 


Earth round the Sun. 


2. The Sun as well as the Planets and Stars, appears to 
move daily round the Earth from Eaſt to Weſt every Day. 
This 1 is Cauſed by the real diurnal Motion of the Earth round 
its Axis from Weſt to Eaſt, 9 5 - 

2. The Times of the 3 of the Planets 19 
their Axes are diſcovered by their Maculæ or Spots: And 

by the Paths theſe Spots appear to deſcribe over the Diſk of 
the Sun or Planet, the inclinations of their Orbits are de- 


een. 


4. Mercury is the neareſt Planet to the Sun, and we find 
in this Syſtem, that its Motions are agreeable to what really 
| happens | in the Heavens. 
As it has two Conjunctions, an inferior and ſuperior, 
it follows, that the Orbit of this Planet, muſt be within the 
Ol bit of the Earth, and its greateſt Elongation (or Diſtance 
1 is ſeen from the Sun) being but 28 Degrees, whereas Ve- 
nus's is 479, ſhews it to be within the Orbit of Venus. 
'6. As this Planet neyer appears far from the Sun, it is 
but ſeldom ſcen. From the Time of his inferior to his ſu- 
perior Conjunction, he riſes and ſets before the Sun, and 
thercfore will be ſeen only iu the Morning. But from his 
ſuperior to his inferior COS, he will riſe and ſet after 


the Sun, and then can be ſeen only in the Evening. 


7. Pinui the next Planet! in the Syſtem, being alſo an i in- 


fert rior. 
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ferior Planet, has in general the ſame Photnomena as Mer 
cury. 
$. When Venus is Weſtward of the Sun, ſhe riſes and ſets 
before him ; therefore can only be ſeen in the Morning, and 
when to the Eaſtward of the Sun, in the Evening; f 
9. Venus has Phaſes like our Moon. 1 were firſt 
obſerved by Galileo wich his Teleſcope. 
10. She appears in her greateſt Luſtre when ſhe is remomed 
from the Sun about 40 Degrees, before and after her infe- 
rior Conjunction, though only one-fourth of her illuminated | 
Face is then turned towards the Earth. 
11. Of the Earth, the apparent Motion of the San PTY 
Stars round the Earth every 24 Hours, is cauſed by the real 
diurnal Motion of the Earth round its Axis. "A 
112. If the Axis of the Earth was not inclined to that of | 
the Ecliptic, ihe Days and Nights would always be equal, 


co all Parts of the Earth: But as the Axis of the Earth is in- 


_ Elined to the Ecliptiptic 23? 28/ and does in the annual Mo- 
tion of the Earth preſerve its Paralleliſm, it readily accounts 
for the different Lengths of Days and Nights, Summer and | 
Winter. 
15 The Time from the Sun's being on the Meridian of 
any lace, and its next appearing on the ſame Meridian, of a 
Day, being called 24 Hours, ſolar Time; the Time elapſed 
between the coming of a Fixed Star to the Meridian of any 
Place, and its appearing again on the ſame Meridian; or 
which is the ſame thing, the Time the Earth takes to revolve 
round its Axis, is 23?, 5&, 54%, is called Siderial Time; the 
Difference i is 3, 54, daily. 


Hence we know the beſt Method of regulating Clocks 3 is 
to equal or ſiderial Time. 
14. Mars is the firſt ſuperior Planet, or which lies be- 


yond the Earth's Orbit ; Venus and Mercury being inferior 
or within it. 


15. It has been already obſerved in the Uſe of the Orrery, I 


that all the Planets move ſometimes direct, ſometimes retro- 


rade, ſometimes are ſtationary.— At different times are at | 
Tiferent Diſtances, and therefore OO of very differei. ; 
Magaitudes, 

885 1b. A ſuperior Planet hath only one Conjuction, which 
is a ſuperior one, whereas an inferior Planet hath twWo. 


17. A ſuperior Planet hath an Ooepoſition, but an inkerie 
| hath none. | , 0 5 
18. As 
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18. As we 6bferve the Phtenomena of Mats to be agreea- 
ble to the Motions of a ſuperior, but not of an inferior, it 
appears, that Mars muſt be a fuperior Planet. Ts 
109. When Mats is in Conjunction its Face is enlightened 
like our full Moon, and would appear ſo, if it did not become 
inviſible, by being in the ſame Direction as the San. At 

any other Time it appears more than enlightened, or gib- 
” bo, reſembling our Moon a few Days before or after the 

20. Jupiter and Saturn bei ng ſuperior Planets, their Mo- 

tion muſt be fimilar to thoſe of Mars, and therefore, need not 
be particularly deicribed, DE Er obo 
21. The Moon is in Diameter about 2175 Miles; and is 
at its mean Diſtance about 60 4 Semidiameters of the Earth, 
from the Earth; its gfeateſt being 64 2, and leaſt 55 7. 
22. The Tine the Moon requires to perform its annual 
Revolution in its Orbit (with reſpe& to the Stars) is 279, 7, 
43, called a periodical Month, But as in this Time, the 
Earth has proceeded forward ſome Degrees in its annual 
Courſe, the Time from one Cotjundtion to another, called 
2 fynodical Month, muſl be ſomewhat longer, viz. 292, 12, 
K. So that the Moon makes about 13 Revolutions round 
the Earth in a Vear, or there are 13 periodical Months; 
whereas there are but 12 ſynodical ones. 

23. The Inclination of the Moon's Orbit to the Plane of 
the kenptie, is about 5 + Degrees. 3 ee 
24. The Moon's Node has a retrograde Motion, making 
a Revolution with reſpect to the firſt Point of Aries, in 18 
Years, 224 Days, 5 Hours. e ES „ 
25. The Moon is about 300 Times neater the Earth than 
206. The Moon's true Diameter, according to Obſerva- 
tions, is to that of the Earth as 3 to 117; hence the Earth 
muſt give about 13 Times as much Light to the Moon, aa 
the Moon does to the Earth. And their Solidities are as 27 
I r 5 prac 
27. It may be obſerved, that the Moon always keeps the 
Tame Face towards the Earth, and therefore muſt turn round 
its Axis, in the ſame Time as it performs its Revolution in 

its Orbit, viz. in 244, h, 4% 5 
28. The Phaſes of the Moon prove that ſhe ſhines by re- 
flected Light of the Sun, and not by any Light of her e 
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29 The Moon's Path in abſolute Space, is every where 
Contave towards the Sun. 


30. An Eclipſe of the Aeon is cauſed by an Interpofition 8 
of the Earth between the Sun and Moon, thereby intercept- 


ing the Rays of the Sun from falling on the Moon, and there- 


ſore can 5 be at full Moon. 

31. If che Oppoſition be near a Node, the Eclipfe may be 
tal; if at more remote Diſtances, only partial 5 Het the 
5 oſition falls more than 12 Degrees from a Node there 
155 oo be no Eclipſe, the Earth's Shadow then either paſſing 


above or below the Moon. This ſhews the Reaſon why we 


have not an Edlipſe every full Moon. 


32. An Eclipſe of the Moon appears of the ſame Quantity 


of Digits, at all Places where it is vifible. And the Dif- 


| ference of Longitu de of Places are eaſily determined, by com- 
paring Obſervations of the Beginning or End, taken at the 


laces whoſe Difference of Longitude is requird ; for the 


Difference of obſerved Time, turned into Degrees, b. allow- 
ing 15 Degrees to an Hour, will be the Difference of Longi- 


required: The Eclipſe beginning ſooner to the Weſter- 
: moſt Place, and later at the Eaſtermoſt. 


33. An Eclipſe of the Moon begins on the Eaſt Side, and 


ends on the Weſt. 
* 1 From an Eclipſe of the Moon theſe Corollarie may be 


Cor. 1ſt. It is 190 the 15 1 is an opake or dark 
Body, for if it was luminous in itſelf, it could not be de- 
prived of its Light by the Shadow of the Earth, (which is 


nothing but the Loſs or Privation of the Light of the Solar 
Rays) any more than a Candle can loſe its Luminouſneſs, by 


deing placed in the Shadow of any on Body. 

Cor. 2. If the Earth was equal in Diameter Nth the Sun, 
the Earth's Shadow would be indefinitely extended, as it 
muſt every where continue of the ſame Breadth; and would 


be of a Magnitude more than ſufficient to eclipſe Mars, as it 


is leſs than the Earth. This is never the Caſe, therbfore the 
Earth cannot be equal in Diameter to the Sun. 


Cor. 3• As the Earth's Shadow never reaches Mars, being 1 
of a conical Figure, converging to a Point, before it reathes 
that Planet, it is evident, the Sun maſt be much greater than 


the Earth. 


Cor. 4. As the Earth's Shadow, where the Moon paſſes 
155 thid' 
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| cular, | | 


the 
Sun, either in Whole, or in Part. 


Moon in the following Particulars, 


Place of the Ea 


102 A ſhort Account 


thro, it, is about three Times the Diameter of the Moon, it 
follows, that the Moon muſt be much leſs than the Earth. 


Cor. 5. As the Earth's Shadow appears always circular on 
the Moon, it is an ocular Proof that the Earth is a Sphere or 
Globe, for otherwiſe its Shadow could not always be cir- 


Fe 35 An Eth 2 of the Sun is cauſed by the Interpoſition of 
oon between the Sun and Earth, and thereby hiding the 


. 36. Of Solar Eclipſes there are three Kinds, viz. partial, 
total, and annular. 8 1 | 


A partial Eclipſe, is when the Moon paſſes between the 


Spectator's Eye in ſuch Manner, as only to hide a Part of the 
Sun,--When the Center of the Moon is nearly in the ſame 


Direction as the Center of the Sun, if the Moon's apparent 


Magnitude be ſufficient to hide all the Body of the Sun from 

the >peCtator, ſuch Eclipſe is properly called 7otal: But if tbe 
Moon is of leſs apparent Magnitude than the Sun, ſo that it 
only hides the middle Part of the Sun, leaving a Border or 


Ring of Light round it, the Eclipſe is then ſaid to be annular, 
which is a very rare Phænomenon. ROO 


37. Hence it appears, that what is commonly called an 


Eclipſe of the Sun : For the Sun being luminous in itſelf, 
cannot be deprived of its Light by the Ineerpoſition of any 


any Body. Hence it is the Earth that is in Fact eclipſed, and 
not the Sun, 5 5 ä 


38. The Moon by its being interpoſed between the Sun 


and Earth, its Penumbra will eclipſe ſome Parts of the 


Earth, and cauſe in its Appearance, an Eclipſe of the Sun, 
39. Hence it appears that an Eclipſe of the Sun can only 


happen at a new Moon, and not every new Moon, but only 


| when the Moon is in Conjunction with the Sun near a Node, 


EJ ẽ ũ d ot ir 4 
40. An Eclipſe of the Sun differs from an Eclipſe of the 


iſt, We haye already obſerved, that an Eclipſe of the Sun 


E only an Appearance ; whereas, that of the Moon is really 
an Eclipſe, Mes N 


2d. An Eclipſe of the Sun begins on the Weſt Side of the 

Limb. and ends on the Eaſt ; But an Eclipſe of the Moon 

begins on the Eaſt Side, and ends on the Weſt, 

_ 3d, Lunar Eclipſes are more frequent to any particular 
5 than Solar; notwithſtanding the 3 
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Limit is greater than the Lunar: Becauſe, an Eclipſe of the 


Moon appears the ſame from all Places of the Earth, as be- 


fore obſeaved ; whereas, there may be at one Time a total 


Eclipſe of the Sun at one Place, partial at another, and at 
Other Places no Eclipſe at all. © LP 


41. If the Orbit of Mercury lay in the Plane of the Eclip- 
tic, at every inferior nog e it would tranfit the Sun, 


and appear like a black Spot thereon, —But as the Orbit is 

inclined about 4 Degrees, and interſects the Ecliptic in 144, 
43 of Taurus, and 14?, 43/ of Scorpio, called the aſcending 
and deſcending Nodes, a 7 

rior Conjunction happens in, or near, theſe Parts of the 


Ecliptic, and ſo can only happen on or near the 6th of No- 


| vember, or 4th of May. f 


442. As the aſcending Node of Venus is in 14 pe ties of 
egrees 


Gemini, and its oppoſite or deſcending Node in 14 
of Sagittarius, Venus can never tranſit the Sun, but when the 


Inferior Conjunction happens on, or abput, the 5th of June, 


or 6th of December. 


43. The firſt Tranfit of Venus which was obſerved, was 


calculated and ſeen by Mr. Jeremiah Harrox, a young Gen- 
tleman near Liverpool, in the Year 1639. 4 


44. The 4 Moons or Satellites of Jupiter, were diſcovered | 


by Galileo in the Year 1610. 


45. Their Diſtances from Jupiter and Periodical Revolu- 


tions are given in the Table annexed. 
Diſt. in Periodic. ? 
Semid. | Revolution} 


„ 


| 


5.667 1 18 27 | 

9.017 "4 "IF 33 
214-3206 . 
25.299 | 16 16 42 | 
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46. Jupiter's Moons muſt, like ours, appear ſometimes gib- 


bous, full, &c. 


47. As the Moon is eclipſed by the Shadow of the Earth, 


ſo are the Moons of Jupiter by the Shadow of that Planet. 


48. It 


ranſit can only be when the infe- 
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- It is evident, that as theſe Moons have different Pe- 


riods, they muſt in difſerent Nights appear to us very differ- 


ently poſited; ſometimes. moſt on one Side, ſometimes on 


another, &c. And ſometimes thoſe which are really neareſt 
to Jupiter's Body, will to us appear more remote. 


49. The firſt who obſerved a Satellite of Saturn was Monſ. 


. Huygens, who in the Year 1655 diſcovered one, viz. the - 
fourth. As to the other four, they were diſcovered by 


— 
Their Diſtances 10 Saturn and Periodical Ties 
u as in 1 the following Table. 
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51. All theſe Satellites and their Eclipfes, c can only be ben 


by the Help of Tea, of very great magnifying 


P wers. : 
| Their Phznomena are ſo nearly ſimilar to thoſe of Ju- 
piter's Satellites, that nothing need be ſaid on this Head, 

5 2. oaturn's Ring is inclined ts the Ecliptic about 30 


Degrees, and is beck ned in Breadth about 21 thouſand 


Miles. 
53. The Ring goes through all its Appearances | in about 


14 Tears. 


54 Dr. Clar#'s Father, as Mr. Whifton fays i in his Me- 
moirs of Dr. Clark's Life, ſaw a Star between the ming and : 


Body of the Planet, 


= It has long been diſcovered, that the Sun was not ex- 


atly in the Center of the ſeveral Orbits, though nearly ſo; 
and the ſagacious Kepler found that the Orbits were really 
Elipſes, though very little different from Circles, and the 


Sun in their common Focus. 
56. After Kepler came the moſt excellent Sir Iſaac 3 


H: has ſnewn that all Bodies haye a Tendency towards each 


other; 
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other; which he calls Gravity, or univerſal Attraction. He 


indeed does not take upon him to determine what it is, whe- 
ther it is cauſed by any particular Natural Agent, or by the 


immediate Hand of the Deity; but evidently ſhews the Ex- 
iſtence of ſuch a Thing; from whence he demonſtrates. 


57. 1ſt. That a Body being projected in the Diiection of a 


Tight Line, and acted on continually by a Force tending to a 
Center, the Body or Planet ſo projected, muſt deſcribe equal 
Areas in equal Times, SS 


* 


58. 2d. That every Body, that moves in aturve Line, de- 


ſcribed in a Plane, and by a Radius drawn to a Point, de- 


ſcribes about that Point Areas proportional to the Times, is 
urged by a Force directed to that Point. 


| 52: 3dly, Wo demonſtrated, that ifa Body revolves 1 | 
an Elli 


plis, the Law of Centipetal Force tending to one of 
the Focus's, muſt be reciprocally as the Square of the Diſ- 
tance from the Focus: or Center of Attraction. 
60. 4thly. And that a Circle, the attracting Power being 


in the Center, and an Ellipſis, the, attracting Body being in 


one of the Focus's, are the only Curves that return into 


themſelves, in which the Centripetal Force is in the inverſe _ 


Ratio as the Square of the Diſtance, 


61. For if the attracting Body was placed in the Center 


of the Ellipſis, the Law of Centripetal Force would be in 
the inverſe Ratio of the Diſtance, and not of the Square of 


the. Diſtance... : 
62. Sthly. That if ſeveral Bodies revolve about one com- 
mon Center, with Centripetal Forces in the inverſe Ratio of 
the Squares of the Diſtances; that then, the Squares of the 
periodic Times are as the Cubes of the Diſtances, 
All theſe Propoſitions art Nrictly true, being mathemati- 
cally demonſtrated by the great Author in his Principia. 
63. By the Obſeryations of modern Altronomers, the Co- 
mets ſeem to move in Elliptic Orbits, and to be governed by 
the ſame Laws as the Motions of the Planets : Only in Orbits 
ore eccentric.— Hence it follows, that in ſuch Caſe, the 
Comets mult have regular Periodical Returns like the Pla- 


nets: But the Misfortune is, that moſt of the ancient Aſtro- 
nomers, and Aſtrologers, imagined Comets to be only Me- 

teors, and fatal Preſages of ſome great Evil to follow; and 
for that Reaſon never took any exact Aſtronomical Obſerva- 


tions of their Motions; thinking it ſufficient to ſay, that an 


ſuch a Time, a Comet of mw a Magnitude appeared in ſuch | 
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2 Conſtellation of the Heavens, and after it fach direful 


Events happened. For which Reaſon, as the periodical Re- 
turns of Comets conſiſt of a large Number of Years, the Pe- 

| | fn] The firſt Comet 
which bath been obſerved, with a neceſſary Degree of Ac- 


curaey, was that of the Year 1577, by Tycho Brake, 


64. The learned Dr. Helly in his Synopſis of the Aſtro- 


nomy of Comets, ſays, ** There are many Things which 
make me believe that the Comet which A»1an obſerved in the 
Year 1531, is the ſame with that which Kepler and Longo- 


mantanous more accurately deſcribed in the Year 1607 ; and 


which I myſelf have ſeen return, and obſerved in the Year 
1682. All the Elements agree, and nothing ſeems to con- 


tradict this my Opinion beſides the Inequality of the periodic 


Revolutions. Which Inequality is not fo great neither, as 
| that it may not be owing to Phyſical Cauſes. For the Mo- 
tion of Saturn is fo diſturbed by the reſt of the Planets, eſ- 
pecially by Jupiter, that the periodic Time of that Planet is 
uncertain for ſome whole Days together. How much more 


therefore will a Comet be ſubject to ſuch like Errors, which 
raiſes almoſt four Times higher than Saturn, and whoſe Ve- 


locity, tho? increaſed but a very little, would be ſufficient to 4 
Change its Orbit to a parobolicai one.” He alſo remarks its 
being ſeen ia the Year 14563 and the fame Comet (as he 


thinks) was ſeen in the Year 1305, which is another double 
Period ot 151 Years. Hence he ventured to foretell that it 
would return again in 1758; and it did actually return in the 
Beginning of the Year 1759, at which Time it was viſible in 
many Parts of America; and obſerved to be, as Mr. Turner 


| ſays, aſcending back from the Center of the yſtem. 


Another Comet was obſeavcd in 1661, and is ſuppoſed will 
return again in avout 575 Years, or about the Year 2255. 
Theſe are all whoſe Periods are as yet known, _ 


65. The Number of Comets which have been obſerved are 


606. The Nature of a Comet's Path was not known before 
Sir Jjaac Newton applied himſelf to the oer F 
67. From the Motion of Comets it is evident the Celeſtial 
Spaces are void of Reſiſtance. For though the Comets are 


carried in oblique Paths, and ſometimes contrary to the 
Courſe of the Planets,. yet they move every Way with the 
reateſt Freedom, and preſerve their Motions an exceeding 
feng Time, even when contrary to the Courſe of the e 
| | | 1 Hence 
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Hence the Carfian Doctrine of Vortices to carry the Pla- 
net round the Sun, is abſurd. 6 5 
68. he Opinion of ſome Writers that Comets are only 
Meteors, Who have been led into this Opinion by the 
Changes that happened to their Heads, is without Founda- 
tion. For the Heads of Comets are encompaſſed with hu 
Atmoſphercs, and the lowermoſt Parts of theſe Atmoſpheres 
muſt be denſeſt: And therefore it is in the Clouds only, 
and not in the Bodies ot the Comets themſelves that theſe 
Changes are feen. Thus alſo the Belts of Jupiter, as Sir 
Iſaac Newton obſerves, are formed in the Clouds of that 
—_— i. PP EY 
69 Sir Jaac Newton computes, that the Comet of 1680, 
when in its Perihelion, muſt be heated by the Sun 2000 
Times hotter than red-hot Iron. Hence it follows that the 
Bodies of Comets muſt be very ſolid, compact, fixt and 
durable. like the Bodies of the Planets, otherwiſe their Par- 
ticles of Matter would fly off OS 
The greateſt and moſt fulgent Tails always ariſe from Co- 
mets immediately efter their paſſing by the Neighbourhood 
of the Sun. Therefore, the Heat received by the Comet 
conduces to the Greatnets of the Tail. Hence we may infer, 
that the Tail is nothing but a very fine Vapour, which the 
Head or Nucleus of the Comet, emits by its Heat. 
We cannot end this ſhort Account of the Solar Syſtem 
better, than obſerving, ** That this moſt beautiful Syſtem 
could only proceed from the Council and Dominion of an 
intelligent, powerful, wiſe, and good Being, whom we call 


: 8 
J. 


The ſpacious Firmament on high, 
With all the blue etherial Sky, oh 
And ſpangled Heavens, a ſhining Frame, 
I heir great Original proclaim: 
The unweared Sun, from Day to Day, 
Does his Creator's Pow'r diſplay, 
And publiſhes to every Land - 
The Works of an Almighty Hand. 


Il, 


to8 


„ 


And ſpread the Truth from Pole to Pole. 


Ar Actgont, &c 


: | | 1 | . 
Soon as the Ev'ning Shades prevail, , 
The Moon takes up the wondrous Tale, 
And nightly to the liſtning Earth - | 
Repeats the Story of her Birth HP 


Whilſt all the Stars that round her burn, 
And all the Planets in their Turn, 


Confirm the Tidings as they roll, 


III. 


What though, in ſolemn ſilence, all!? 
Move round the dark terreſtrial Ball? 
What tho? nor real Voiee nor Sound, 


Amiddi their radiant Orbs be found? 


In Reaſon's Ear they all rejoice, 
And utter forth a glorious Voice, 
For ever ſinging, as they ſhine, _ 

The Hand that made us is divine.“ 


| SPECTATOR, Vol, VI. Ne 465. | ; 
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